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-REPORT OF THE SECRETARY 


OF THE 


STATE BOARD OF AGRICULTURE 


Wasr Lansine, Micu., July 1, 1920. 


. a | Governor of the State of Michigan: 


__- Sir—I have the honor to submit to you herewith, as required by, law, 
the accompanying report for the fiscal year ending June 30, 1920, with 
supplementary papers. 

ais Very respectfully, | 
‘ale ADDISON M. BROWN, 
= Ae Secretary of the State Board of Agriculture. 


STATE BOARD OF AGRICULTURE 


Term expires. 


WILLIAM H? WALLACE, Saginaw.......... Ist Monday January, 1922 
CHAIRMAN OF Boanrn. 
Pane WATERBURY, Detrorte csi... . ose. Ist Monday January, 1922 
DOr OW. BAL MONT, Detroit. 02. set. Ist Monday January, 1924 
Pie EVV OVA Na UAW 22 a cie! 55s ieliene o 66 Ist Monday January, 1924 
L: WHITNEY WATKINS, Manchester....... Ist Monday January, 1926 
MRS. DORA STOCKMAN, Lansing.......... Ist Monday January, 1926 
THOMAS EL JORNSON, Surr. or Pusxuic Instrucrion....... Ex-Officio 
FRANK 8S. KEDZIN, Presipent or THE COLLEGE............. H.x-O fficio 


ADDISON M. BROWN, East Lansing, Secretary. 
BENJAMIN F. DAVIS, Lansing, Treasurer. 


STANDING COMMITTEES 


AGRICULTURAL AND VETERINARY Divisions, L. W. Watkins, I. R. Waterbury 


PINGINHORING DIVISION...) .ye soso she sc ws W. H. Wallace, J. W. Beaumont 
Home Economics DIVISION....:.....;. Mrs. Stockman, Jason Woodman 
PORCH VANTY EMPEERG cc seats Geiss, oo Seells.a’ aes J. W. Beaumont, W. H. Wallace 
PIRTHNSION. DIVISION 25.00.05 0 one's Jason Woodman, Mrs. Dora Stockman 
EIRPHRT MEN TOS TATION. 5. 6 coca. ost lae epee o's I. R. Waterbury, L. W. Watkins 
BUpEHE AND TEMPLOYEES. Shes ba eee J. W. Beaumont, I. R. Waterbury 
LE TES SESS C10 pata are eee Jason Woodman, W. H. Wallace 


BUILDINGS AND- PROPERTY:......... L. W. Watkins, Mrs. Dora Stockman 


MICHIGAN AGRICULTURAL COLLEGE 
(Under Control of the State Board of Agriculture.) 


FACULTY AND OTHER OFFICERS 


Frank 8. Kepzin, D. Se., President. 

{JounatHan L, Snyper, Ph. D., LL. D., President Emeritus. 

Rosert 8. Suaw, B. 8. A., Dean of Agriculture; Director of Experiment 
Station. F 

Grorce W. Bissexy, M. E., Dean of Engineering. 

*Ricuarp P, Lyman, B. S., M. D. V., Dean of Veterinary Medicine. 

Frank W. Cuamperain, B. 8., D. V. M., Acting Dean of Veterinary 
Medicine; Professor of Anatomy. 

Mary E. Epmonps, B. 8., Dean of Home Economics; Professor of Domes- 
tic Science. 

Evupora H. Savace, B. S., Dean of Women. 

WituiaM J. Bear, Ph. D., D. Se., D. Agr., Professor of Botany, Emeritus. 

Wievr QO. Heprick, M. 8., Ph. D., Professor of Economics. 

Herman K. Vupper, C. E., Professor of Civil Engineering. 

Watrer B. Barrows, B. 8., Professor of Zoology and Physiology ; Curator 
of the General Museum. 

Rurvus H. Pzrrir, B. 8. in Agr., Professor of Entomology. 

Appison M. Brown, A. B., Secretary of the College. 

Ema Yaxerny, Registrar. 

Artuur R. Sawyer, B. 8., E. E. Professor of Electrical Engineering. 

A. Crospy Anperson, B. 8., Professor of Dairy Husbandry. 

Epwarp H. Ryper, M. A., M. Pd., Professor of History; Director of Sum- 
mer School. 

Artuour J. Crarg, A. B., Professor of Chemistry. 

Cuarites W. Carman, A. B., B. 8., Professor of Physics. 

Warp Girtner, D. V. M., M. 8., Professor of Bacteriology and Hygiene. 

Wa ter H. Frencu, M. Pd., M. 8., Professor of Agricultural Education ; 

Director of Vocational Teacher Training. 

Ernst A. Brssry, Ph. D., Professor of Botany. 

Wiu1aMm W. Jounston, A. M., Professor of English Literature and Mod- 
ern Languages. 

Louis C. Puant, Ph. B., M. 8. Professor of Mathematics, 

Merris M. McCoot, Ph. D., Professor of Soils. 

Atrrep K. Cuirrenpen, M. F., Professor of Forestry. 

Rogert K. Stewarp, B. S., C. E., Professor of Drawing and Design. 


_Masor Puinie G. Wricitson, M. 8S., Professor of Military Science and 


Tactics. 
Cuester L. Brewer, B. P. E., Director of Physical Training. 
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Cuartes P. Haruican, B. S., Professor of Horticulture and Landscape 
Gardening. ; 

Cuaries H. Burcess, A. B., Professor of Poultry Husbandry. 

JosEePH F. Cox, B. 8. in Agr., Professor of Farm Crops, 

Harry H. Mussetman, B. 8., Professor of Farm Mechanics. 

GeorcE A. Brown, B.S8., Professor of Animal Husbandry. 

Henry B. Dirks, B. C., M. E., Professor of Mechanical Engineering. 

Winrrrep 8S. Gerremy, Professor of Domestic Art. 

JOHN S. Tay tor, Director of Music. 

OrseL E. Rosey, B. 8. in Agr., Acting Professor of Farm Mechanics. 

CHach NEwMAN, Associate Professor of Drawing and Design. 

°Frank H. Sanrorp, M. F., Associate Professor of Forestry. 

Ricuarp pEZEEuw, Ph. D., Associate Professor of Botany. 

Luoyp ©. Exons, M. A., Associate Professor of Mathematics. 

Grorce H. Coons, A. M., Ph. D., Associate Professor of Botany, in charge 
of Plant Pathology. 

*Harotp W. Newnan, B. 8. A., Associate Professor of Dairy Manu- 
factures. , 

Rautry C. Huston, Ph. D., Associate Professor of Chemistry. 

JOHN P. Hurton, D. V. M., Associate Professor of Surgery. 

Kiam T. Hatuman, D. V. M., Associate Professor of Animal Pathology. 

Lawrence N. Freip, B. M. E., Associate Professor of Drawing and De- 
sign. 

Harry 8. Reep, B. 8., Associate Professor of Chemistry. 

E. Sytvester Kinc, Associate Professor of Public Speaking. 

CHARLES EF. Mituar, M. 8., Associate Professor of Soils. 

Wiiiram E. Laycock, A. B., Associate Professor of Physics. 

Merton M. Cory, B.S., E. E., Associate Professor of Electrical Engineer- 
ing. 

CuarLes 8. Dunrorp, M. A., Associate Professor of Economies. 

BENJAMIN B. Rosespoom, B. S8., Associate Professor of Physiology. 

CuHar_es B. Mircueri, A. M., Associate Professor of Public Speaking. 

Bruce E. Hartsucn, A. B., Associate Professor of Chemistry. 

Hitpa Faust, B. A., Associate Professor of Domestic Science. 

HALe TENNANT, B. A., Associate Professor of Economics. 

Ozr1as T. Goopwin, B. S8., Associate Professor of Dairy Husbandry. 

EvizaBetuH J. Frazer, B. S., Associate Professor of Home Economies Edu- 
cation. 

THomas GuNson, Assistant Professor of Horticulture; Superintendent 
of Grounds. 

*Prepertck A. Burt, M. A., Assistant Professor of Geology. 

CHarues H. Spurway, M. Agr. Assistant Professor of Soil Physics. 

ALLEN C. Concer, M. A., Assistant Professor of Zoology. 

Guy G. Sreexer, M. A., Assistant Professor of Mathematics. 

CuLaupbE M. Capp, B. 8., C. E., Assistant Professor of Civil Engineering. 

Ren G. Saxron, C. E., Assistant Professor of Civil Engineering. 

Euizau L. Grover, B. 8., Assistant Professor of Agricultural Edueation ; 
Critic Teacher in Agriculture. 

Dwicut T. Ewine, M. S., Assistant Professor of Chemistry. 

Henry T. Dartincron, M. 8., Assistant Professor of Botany. 

Epwarp F. Woopcock, M. A., Ph. D., Assistant Professor of Botany. 

Grorce M. GrantHam, B. S., Assistant Professor of Soils. 
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JOHN E. Burnett, B. S., Assistant Professor of Dairy Husbandry. 

Water E. REULING, B. S. iv M. E., Assistant Professor of Mechanical 
Engineering. 

Howarp EF. Jounson, D. V. M., Assistant Professor of Comparative 
Anatomy. 

JoHN W. Srewarp, B. M. E., Assistant Professor of Drawing and De- 
sign. 

*Marruew E. Dickson, B. 8., Assistant Professor of Poultry Husbandry. 

CuivE R. Mecer, B. 8., A. M., Assistant Professor of Farm Crops. 

STanitey E. Crown, A. B., Assistant Professor of Mathematics. 

ARNOLD G. SCHEELE, A. M., Assistant Professor of Drawing and Design. 

Frepverick W. Fapian, B. S., Assistant Professor of Bacteriology. 

Russert A. RuNNeEuLS, D. V. M., Assistant Professor of Animal Path- 
ology. 

°Pact G. Anpres, B. 8., Assistant Professor of Hlectrical Engineering. 

Rosert I. Lorer, B. 8., Assistant Professor of Horticulture. 

*Gerorce EH. Gaurutier, B. S., Assistant Athletic Director. 

Norma Gitcurist Rosesoom, A. B., Assistant Professor of English. 

Mary A. W. Henprick, A. B., Assistant Professor of History and Polit- 
ical Science. 

Evueenta I. McDanret, A. B., Assistant Professor of Entomology. 

Ourver A. Taytor, D. V. M., Assistant Professor of Veterinary Medicine 
and Pharmacology. 

Warren W. Hitcucock, B. §., C. E., Assistant Professor. of Civil In- 
gineering. 

Burt K. Purr, C. E., Assistant Professor of Civil Engineering. 

Louise I. Clemens, B. S8., Assistant Professor of Domestic Science. 

Henry L. Puptow, B. S8., Assistant Professor of Chemistry. 

ArtTHuR L. Biepins, B. S., Assistant Professor of Farm Crops. 

Leo C. Hucues, A. M., Assistant Professor of English. 

Perry S. Brunpace, B. 8., Assistant Professor of Chemistry. 

Ray B. Weaver, M. A., Assistant Professor of English. 

Grace S. Frear, B. S., Assistant Professor of Domestic Art. 

Omar M. Leper, Ph. B., Assistant Professor of English. 

Anna E. Bayua, B. A., Assfstant Professor of Domestic Art. 

Watrer G. Hirporr, B. S., Assistant Professor of Mechanical [ngineer- 


ing. 
°Henrik J. SrarserH, B. S., D. V. M., Assistant Professor of Bacteri- 
ology. 


I. Forest Huppieson, M. S., Assistant Professor of Bacteriology. 

OsreE Hucues, B. A., Assistant Professor of Domestic Science. 

Epwin Morrison, M. 8., Assistant Professor of Physics. 

Watuace L. CHANDLER, Ph. D., Assistant Professor of Entomology. 

Cuester L. ALLEN, B. S.; M. A., C. E., Assistant Professor of C vil En- 
gineering. 

‘ecILE VANSTEENBERG, B. S., Assistant Professor of Domestic Art. 

EpmuNp C. Savve, B. S., Assistant Professor of Farm Mechanics. 

VERNON G. Grove, A. M.., ., Assistant Professor of Mathematics. 

Ratew KR. Jerreries, B. 8., Assistant Professor of Horticulture. 

Epwarp K. Sayues, D. V. M., Assistant Professor of Surgery and Clinic. 

*Carprain VERNON R. Bey, Assistant Professor of Military Science. 

Caprain Josern J. Teeter, Assistant Professor of Military Science. 
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WinuiaM FE. J. Epwarps, B. 8. A., Assistant Professor of Animal Hus- 
bandry. 

Puitur L. Burrricx, Assistant Professor of Forestry. 

Lawrence C. WHEETING, M. S., Assistant Professor of Soils. . 

Lesuiir H. Coorrper, M. S8., Assistant Professor of Bacteriology. 


INSTRUCTORS AND OTHERS 


The names of instructors whose resignations took effect between June 
30th. and September 1st., 1920, do not appear below. 


Caroiinn L. Hour, Instructor in Drawing. 

Frann A. Sprace, M. S., Instructor in Farm Crops. 
§AntToINErTE C. Rosson, A. B., Instructor in French. 

AnpREW Wart, Instructor in Forge Shop. 

Dewey A. Seetey, M. S., Instructor in Meteorology. 

Berrua E. Taompson, M. A., Instructor in Botany. 

Louris B. Mayne, A. B., Instructor in English. 

Epira W. Casuo, Instructor in Physical Training. 

Verne E. LeRoy, M. S., Instructor in Zoology. 

Witiiam M. Wists, A. M., Instructor in Mathematics. 

JoserpH W. Srack, M. 8., Instructor in Zoology. 

Cuartes D. Batt, Jr., B. S., Instructor in Chemistry. 

Fare H. Stewart, B. S. in M. E., Instructor in Drawing and Design. 
Sranarp G. Bercquist, A. B., Instructor in Zoology. 

Harry C. Youne, M. S., Instructor in Botany. 

Grorcp J. Postupmus, Instructor in Pattern Shop. 

Fiorence A. Sroiz, B. S., Instructor in Domestic Art. 
3ENJAMIN F’. Kinpic, Instructor in Apiculture; State Bee Inspector. 
*Homer M. Warp, B. S., Instructor in Civil Engineering. 
Cxiark L. Barrevy, Instructor in Dairy Husbandry. 

Russe_u H. Kuwry, B. 8., Instructor in Apiculture. 

ApELAIDpp EB. Armstronc, B. 8., Instructor in Mathematics. 
*Witson Duncan, Instructor in Blacksmithing. 

°“Myron B. Cuarin, Ph. B., Instructor in Drawing and Design. 
Beates E. Frencu, B. 8., Instructor in Chemistry. 

Ruru M. Keixoce, B. 8., Instructor in Domestic Science. 

J. Ropert Duncan, Instructor in Farm Crops. 

Howarp D. Licutsopy, M. 8., Instructor in Chemistry. 

Serc. Cuartes H. Ropinson, Instructor in Military Science and Tactics. 
Herman C. Lance, A. B., Instructor in Chemistry. 

Harowp A. Ippues, B. 8., Instructor in Chemistry. 

Epwarp F. Exvpriner, B. S., Instructor in Chemistry. 

Epirn Butter, Assistant in Drawing and Design. 

Justus E. Ristne, M. E., Instructor in Drawing and Design. 
Froyp E. Focie, B. S., in Agr., Instructor in Farm Mechanics. 
Wautrer L. Warr, Instructor in Machine Shop Practice. 
CartyYLp W. Bennett, M. 8., Instructor in Botany. 

Crcit W. Simvson, B. 8., Instructor in Soils. 

Karu H. Srencor, B. 8., Instructor in Civil Engineering. 
Water L. Maruman, B. 8., Instructor in Bacteriology. 
Heten D. Grimes, Instructor in Physical Training. 

Ausert H. Nerson, A. M., Instructor in English. 
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Leverre J. Davivson, A. M., Instructor in English. 

Myra E. Revz, Ph. B., Instructor in French. 

LyMAN L. Friuoonie, B. 8., Instructor in Physical Training. 
Minerva Fours, Ph B., Instructor in Domestic Art. 
Danie L. SHarer, Instructor in Farm Mechanics. 

Irvine T. Pickrorp, B. 8., Instructor in Horticulture. 
CALVIN J. OvERMEYER, B. 8., Instructor in Chemistry. 
Eruen Tart, B. 8., Instructor in Domestic Art. 

DorotHy M. Brown, M. A., Instructor in History and Political Science. 
Hitpa M. Kewiner, Instructor in Cheesemaking. 

Oscar W. Farrpanks, B. 8., Instructor in Drawing and Design. 
Davip T. Mitxarp, Instructor in Pattern Making. 

CuHaArLes T. Bumer, B. S., Instructor in Mathematics. 
WILson E. Newton, B. 8., Instructor in Poultry Husbandry. 
topert L. Tween, B. 8., Instructor in Bacteriology. 
HELEN M. Gitterrs, B. A., Instructor in Domestic Science. 
ArtHur N. Smita, Instructor in Physical Training. 

Royce W. Wyant, B. S., Instructor in Dairy Husbandry. 
Linpa I. Lanpon, Librarian. 

Lory IF’. NeweLu, Operating Engineer. 

BENJAMIN A. Faunce, Clerk to President. 

Epwyn A. Bown, College Architect. 

AnvrEW P. Krentex, Foreman of the Pattern Shop. 

Jacop ScHerers, Cashier. 

RawteH 8. Hupson, B. 8., Farm Foreman. 

Maup A. Meecu, Chief Clerk to Secretary. 

Epwarp C. Crawrorp, Shop Engineer. 

KnizApetH M. Pam, B. S., Assistant Librarian. 

BuaNcHE A. Brircuarp, Secretary to President. 

BertHa A. Houiister, B. A., State Seed Analyst. 

Jacos A. Eicuer, Foreman of Foundry. 

ANNA L. Ferre, Assistant Registrar. 

JESSE J. Hunpryx, Nursery Foreman. 

Nancy L. Easrman, Matron College Residence. 

Ciara Hunt, Director of Women’s Dormitories. 

Rosverr Mackin, Herdsman. 

Newiure M. Camvsety, Bookkeeper. 

GeorGE C. Wricut, B. 8. in M. E., Foreman of Machine Shop. 
*LroLa Lewis Sussions, B. 8., Library Assistant. 
Cuirrorp W. McKipsin, M. 8., M. F., Alumni Recorder. 
Harotp A. Lackey, Foreman of Orchards and Gardens. 
ASHLEY M. Berripcr, B. S8., Director of Short Courses. 
Mitprep Ospanp, In Charge of Senior House. 

FRANCES Murpock, In Charge of College Cottage. 

Wittarp N. Sweenny, Purchasing Agent. 

CAROLINE S. Lewerenz, In Charge of Abbot Hall. 

May Sroner Cray, In Charge of Collingwood House. 
Eruyu Diprz, R. N., Nurse in Charge of College Hospital. 
C. W. Srraicut, Farm Crops Foreman. 

Oscar H. Bruncrt, M. D., Medical Officer. 

Ratru M. Harrorp, College Photographer. 
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Ernest V. Hartman, B. A., Secretary of Y. M. C. A., In Charge of Em- 
ployment Bureau. 

WitiiamM Wise, Poultryman. 

S. EnizaperH Morrison, B. 8., Laboratory Assistant and Clerk. 

DANIEL A, SHarer, Laboratory Foreman. 

May K. Founy, B. S., Assistant Alumni Recorder. 

ArtTHuR McKercuer, V. S., Director of Ambulatory Clinics. 

KiimMer B. Hunt, B. S., Superintendent of Official Testing. 

GpRARD Dik MANS, B.S. A., Graduate Assistant in Bacteriology. 

Hvueu B. Suiru, B. S., Graduate Assistant in Farm Crops. 

Lionet BE. Tispaue, B. S., Graduate Assistant in Botany. 


EXPERIMENT STATION. 


ANDREW J. Parren, B. S., Chemist. 

L. Zan Wyant, A. M. M. H. E., Research Asso. in Bacteriology. 
CHARLES S. Ropinson, Ph. D., Research Associate’in Chemistry. 
Myra V. Bocur, Bulletin Clerk. 

Orrin B. Winter, B. A., Research Asso, in Chemistry. 

Georgy J. Bouyoucos, Ph. D., Research Asso. in Soils. 
Rurvus P. Hisparp, Ph. D., Research Asso. in Plant Physiology. 
Water C. Durron, B. 8., Assistant In Horticulture. 

Prep T. Rippeiy, B. 8., Assistant in Dairying. 

Lusiuirn M. Cootencr, M. A., Research Asso. in Bacteriology. 
[iroy J. Mruuer, M. S., Asst. in Chemistry. 

*KuGENE F. Bercer, B. S8., Assistant in Chemistry. 

Cart F. Barnum, B. S8., Chief Inspector of Feeds and Fertilizers. 
Eucene E. Down, B. S., Assistant in Farm Crops. 

I. Foresr Huppueson, M. 8., Research Asso. in Bacteriology. 
*Horace W. Norton, Jr. B. S., Experimenter in Live Stock. 
Iizra A. Hesarp, Inspector Feeds and Fertilizers. 

*PRANK F. Heparp, Inspector Feeds and Fertilizers. 
RayMonp Newson, B. S8., Research Asst. in Plant Pathology. 
GoprreY L. Rurniy, M. S., Research Asso. in Bacteriology. 
*Arnot L. Lewis, B. 8., Assistant in Chemistry. 

Marion L. Grerrensercer, B. 8., Assistant in Chemistry. 
STANLEY J. BROWNELL, Assistant in Dairy Husbandry. 
GeEorGE W. PutTNAM, Research Asst. in Farm Crops. 

Avucusr H. Tesxe, Inspector Feeds and Fertilizers. 

Percy O'Meara, B. S., Assistant in Chemistry. 

Rosert M, Snyper, Ph D., Research Assistant in Bacteriology. 
Wituiam J. Kurtz, B. S., Assistant in Dairying. 

*Byron F. Larrer, B. S., Assistant in Dairying. 

ArtTHUR Howtanp, Assistant in Dairying. 

DvuANE Rarney, B. S., Assistant in Farm Crops. 

JoHN KE. Korina, B. S., Research Asst. in Plant Pathology. 


| Deceased Oct. 22—1919 
* Resigned 5 

© Absent on leave 

§ Deceased October 3—1919 


AGRICULTURAL EXPERIMENT STATION 


OF THE 
MICHIGAN AGRICULTURAL COLLEGE 


(Under control of the State Board of Agriculture.) 
STATION COUNCIL. 


FRANK 8. Kepzir, M. S., D. Se., President Ex-Officio. 
Rosert 8S. SHaw, B.S. A., Director. 

Warp Giurner, D. V. M., M. S., Bacteriologist. 
CHARLES P. Haugan, B. S., Horticulturist. 
ALFRED K. CHITTENDEN, M. F., Forester. 

A. Crospy ANDERSON, B. S., Dairy Husbandman. 
Rurvs H. Perit, B.S. A., Entomologist. 

Kram T. Hartman, D. V. M., Animal Pathologist. 
ANDREW J. Patrren, B. S., Chemist. 

Icrnst A. Bessry, Ph. D., Botanist. 

Merris M. McCoon, Ph. D., Soil Pltysicist. 
JosppH F. Cox, B. S. Farm Crops. 

GrorRGE A. Brown, B. S., Animal Husbandman. 
Harry H. MusseumMan, B. S., Farm Mechanics. 
CHARLES H. Burgess, A. B., Poultry Husbandman. 
Appison M. Brown, B. A., Secretary. 


COOPERATIVE EXTENSION WORK IN AGRICULTURE 
AND HOME ECONOMICS 


ADMINISTRATIVE COMMITTEE 


Rover james Baldwin, BaS: o. 0... be Director of Extension Work. 
Pecan stewie acedare:*MaS = Dy Sent... ek ei oe oes President. 
Pee UE OTe: so NAW oN, Ss Ask os. os sce ess ess wae Dean of Agriculture. 
Mary Mlhizaberh edmonds, B. Si... 70.6... 0. Dean of Home Economics. 
Penson Malcepedce Irown, An Bl Si. tka ca cee ne cee eee tes Secretary. 


Pride Gnel (Bs Souls eos nese 's oe be a oe Supervisor Extension Schools. 
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EXTENSION SPECIALISTS 
James blood: Hlasselmam, WAg IB. hs oa. ees oes o ohe nate eens eee Publicity. 
PANES TCA POM BVY ALLO, WES. IN. Tolece ss ek cross. ole" woe. oiates 2, Seusteemeate Dairying. 
SIP RNAV CL EV UMASS CES s S08 pone hin: coke te Deo sn oon =e ieccne Bley Sheep Husbandry. 
parnestrMenneth- Chamberlain, BS: ©. 2%... .2 sw 2's ss wee eae Farm Crops. 
larenCe WV ULIT WAIL co 0 kw e ceed oy Se ogo oe Potatoes and Vegetables. 
RPemryi: MOOPE f6 5 a pe0.c = i baw oye ote OAs Asst. Potatoes and Vegetables. 
Mies, ECKLON, Us. Ss, MSM Orba es. eek sasse ee aus earn 0 oe Horticulture. 
LTS SoU 14 EN & Wh 0 ae a peer been OS A aaah rein Aer Min 5 Insect Pests. 
PE MONTTMMES VIELE EG toes | nis iG e alate, Sue, slisiscnls Riek cot tie Grease Sere nee Apiculture. 
mecmuna Carl Mandenberg, B.S. 2502 ps4 kote oe ee Forestry. 
AeA COVE Phas JS. rs a 'chs 5 xis sige elere he Reha ee eee eames Muck Crops. 
Baeuiamies” El. AGTAVES i.) 20.6 3 6:5 eae oe Farm Management Demonstration. 
Pentest @.Horeman, 6.38...) he o502 eelcei ioe oe eeioe Poultry Husbandry 
mamnaberCCampbell -. isk... 6 tren 2 Assistant in Poultry Husbandry. 
rte elenmant, 155 A sss ae eo 5 292 weak paste ee or eae eee Agent in Marketing. 
Bae AR LANCE sy: sie cise ahs cctisis, ous Amol ele om becuse o@ Assistant in Marketing. 
Pra One ACTIDDS 0. oa 2.hcan vckie Se oe leas oleae Assistant in Marketing. 
et VN AOLASMILCN Si eine ou ce ala s-0 o-sloate os ee sles Home Management. 
SE eres MEL UA VODS 3, 20%. scsi. 2 he wltya elo bieyele b ordiceate eho ope Household Science. 
BERS Tie tee AVN Bee 509 a sal svn copes difaybae oats Parcs ces sages Steeda ee eaten Household Art. 
COUNTY AGRICULTURAL AGENTS 

agemevinminord:: eh. Din a. 2s fh che cs pee ean eee State Leader. 
Hate te SS IANGLOG,../.15% i. irate ce ores aha tnget te Assistant to State Leader. 
Prem sandnammer, Be Si.. 225.0. 2 eee Assistant to State Leader. 
James Wade Weston, B.S. ............ Assistant to State Leader, U. P. 
PMR EXETN GALL «cco v084 oe Wtopd nade ove emeve ntais eae eee ehmere eats mete Allegan. 
eae vO. 1'. Scheetz, B.S... oe a0 tig See ces keene wii OSES oie shania Alpena. 
Ee TNO: ES ISS co ssc 2 Wane Sace siptelete ace the ete sate th Lael by elentt pious ceteas tame Antrim. 
oy SS SUS Mag Oh hel el Sn Reni eee Reno nee ES oi dacirpet inns use ie Aceh c Barry. 
PesiereViance Ben jamin, 76.5. ests > cele eee care Ucys escheat enna Baraga. 
mianne lawrence Nashs Bi iS. no% <tc ccoaie toe oe eel Brees Branch. 
OW TOG 6 OID QP) Oa 8 ll = Pea a AI ERNE PoP SAA ein Gre Benzie. 
Paellpestyeee De WATT CAINS so. 5's sa5.'s sek usta ae ir togte & ete ae sania stench sae alte Berrien. 
eine. DIES ONG TD. S, s . a kia ea beretee es enetonebatetatey c's fame amaile up eltet omen Calhoun, 
Pe AEA MY VOOGINAT« 555. % o-85 5.2 5 oka Soe aceaede e s hebben eel eon tie she cele eee Cass. 
BRPOMEN VE PNY UN oS ine ata ca seo okie aBete atc ieee ane ah ee tant Tee eieiew ate ee detaae Charlevoix. 
iepreeseuona. McMurtry -..:-. sc. s.masihe sinte | fe eaneietetenes en otra Cheboygan. 
Pesbeo konze, B. S.03 ves. seis ee eee ee meee ....Chippewa. 
momarisy ictor, Kittle, B.-S:, .. .2i ss severest online hee is ee Clinton. 
Bemamim Purdy Pattison, B.S... cc jscasecs see seal oe eee Delta. 
eeaneterie (MN LOD B.S.) 5 os ee c's a aa a a Race Stele ocean ae eee Dickinson. 
ieais endall~ Vining, B.S. 2 ss eee a etedets ees chores Emmet. 
eidgeva samuel (Smith, 5. Sy o, vy.) «ate store es ee ere cnrae eee eee Genesee, 
Paaries oawin Atwater, DB; S, « ..)s.0s 3 tee sie oe eee eee Gladwin. 
Parrnenwin. Gunderson, B.S. s.'.. oss .cle lens Se aaa Gogebic. 
LD Perk gy GO Bia Yl 2) ald 5 a Ha nea eA ae epee las nA OT Grand Traverse. 
ren AUS INL OT® 205 fais sos sce io sara's'joain,o. » 00S ORO Rae ERS apnea aol a Houghton. 
RG OMB. o's occ iase, 5 oo «i aterehalty Saiue tes ian olen hs eee Tron. 


*Resigned. 
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meee EMIS Weer teers. B.A pstaicci a wos edcis co Oe ac vjas le vost und wen Tosco. 
(CuSLT REE 80 vee Be IN as gd Blt ae nA a Jackson. 
eminem epee Soni aie hicre e1igte kis «Breve occls Woe sre coe begwes ca Kalamazoo. 
SE le ey LTTE 2a 9828 tases w lols 'e +s JSS SRR OATES CECE eke Kalkaska. 
Thy DEN ELL, GROUSE TER a1] Sls 5 ae ee ne a a Kent. 
LS Tih CERES od S10) 008 RS Se ae a Lapeer. 
“SRDS. BTS LEQ) 0a 0 Boas re ae Lenawee. 
VEG S) JONTIC Se, BES eae eee a cht er ee a Livingston. 
MEINE ECO E Sa Geof arate os sc bP e oe ode ws Bee he ee ee 
TELS LEGGY LE Aye I eee ae ee nD Manistee. 
TBE Lae VAR 2) Es a ann rd Marquette. 
LUE) LEST 5 BYEsT aS) Soa Soe ce Mason. 
Beemer Nees Ai ee ire yearn le ak ace As as So! och cop. apap wiere case ale see odes ae Montcalm. 
en ponte PUCurS Tiare ONG WS ee hc kc ss alc ele bee ed etd ns Menominee. 
[2 eo ES 1 ely Were oe) 23 ae 60g Sy |S aa Missaukee, 
Ceti d SCR Wee 12S Te mee Se Dar, alae Sk) Ae ae a Monroe. 
> ogg WAVE dS SAL Sale Beer Gea i nea Muskegon. 
Hertel AG OME yee ee peck 2 ee aldik cele aside as we HaTO" Mecosta. 
eee SPECT AMMO OOM tse eho. Dales oe Wereted cle ba a oo vice tid eters Oakland. 
EE re eS Std 1007 BS a Oe ae Sa a Oceana. 
Reset ead ome MOTO INARI Mb ae PN rete ce melee oo aly sang eve 0 0 aheva doe alvie wip 2 Presque Isle. 
svi HISTOR sS4e 3) 60 Nye Bia ary A ong gg Saginaw. 
RTH ECAR OW Ate CITE SOs ilar yd). 74s ene 8% fecal ee oo 6) 0: ore! one aera dope Shiawassee. 
“UP TIE Toca WS Beg by ad Be Se ie eee Ape OA St. Clair. 
eee UNE RED ING se begers prea ein ie eek esac Ge ts wle'e 6 8G un'e tue ste St. Joseph. 
ES APIPES SIG EDs ee Oa ee Os ee Schooleraft. 
JSS TTIG ESSIEN" TUS Weegee ene ea a oe ie ae Tuscola. 
TCA A gs OC C6 ete Oe Pare ene Ue Rr APE gee Pus Van Buren. 
rsa sal hit Gr PEM On Ess aS sists) a cha el chave sus, «fas aide infec. « se Soles ape Wayne. 
SS SeM bi cAib neg Hira peV CUUNTES Oly eatin ara ore escola pire! ove» a 0b a wane a, ae odes She Wexford. 
aCe MS EOE AOS ICE Pye tie veh Sicete ene wil sce ees ess oe He wee Washtenaw. 


BOYS’ AND GIRLS’ CLUB WORK 


Be ae Ee ee orte hole tie, cr sic, sieve, nap iecs ess o vies. MESS State Leader. 
inate Vit CIO Bg 8 eo 1 aie ts. so oes sd Assistant, Girls’ Clubs. 
Midgevantiasinobp, Boia, gece ee ee ee cies od Assistant, Girls’ Clubs. 
Reem are pe EWR? weet be gate olen 2 a» oo s ASSIStant,, Girls” Clibe: 
mune Gerald weet LOunen, BO Sik. 2 see vee os oe 3 District Club Leader, U. P. 
UG Sai pale 5 EAQS 0) SO 6s on Oe Sra Assistant, Boys’ Clubs. 


HOME DEMONSTRATION AGENTS 


PEObt dl Pyke ORES Es San Siete sce 2 sis oss ae ee eevee win od Assistant State Leader. 
See VETER IGLG To) BIG Se 010 al SR sear Cee ora eae Ottawa. 
Tel GSTIGLUE (Gy BS ea nA oR era er ih ei eae aa ea See Kalamazoo. 
RTE ARM VINVALOPOM Es. 93.05 ws. oie oles enele oe Fale «vid «sete s oyels ore e'ene St. Clair. 
igemice. Jentie Woodworth; BoS. 5 oe. eb hs lee ea nice ceed Allegan. 
PRETnIMT EVAL IT THES PEs; eS aca ws = 2.ccocererss? tie oesecede eyae)afe ajo se ee ees Schoolcraft. 
Rote WOW MAMTCY Fi a.. osc.0 62 3 tien foie cee ool wie oe mye 8 oom oan Houghton. 
ESR ea PEL ITM ONSOMW ceicry oS 1s, 6 co eneic a cts e's 6 oes inte oF s 6 sien o wees Dickinson. 
elem Conimmbla Pratt, B.S. 2... eect eee ne cence een eeees Shippewa. 
Beyiytey SISICNAVOSOM © 31. cc cc ess te ac cB ole cain eie cin deacon eee ntinee sone Delta. 


eM UTE tere ee ac coc co ale a Panel, cade abet at oa eco) a)6 sino eee 96, «esas oye Oakland. 


ACCOUNT OF THE 
MICHIGAN AGRICULTURAL COLLEGE 


FOR THE YEAR ENDING JUNE 30, 1920. 


SECRETARY’S FINANCIAL REPORT. 
Ulva O19. Caghvonmhandans oc woth sti ceyncctka. cies meaner oe $6,489 66 
July _1, 1919: Cash on Deposit College Treasurer................. 6,024 98 
June 30, 1920. To special appropriation receipts................... 487 ,852 93 
PLOMU State ereaSunvenes ase Norn ae $214,957 49 
From United States Treasurer......... 163,221 23 
From institution and other sources...... 59,674 21 
DiHeRsO wLouO nr Eye tSDULSEMeMtS reser 7 ttt atcval-mcusee iter eee cee $409 455 97 
Special Appropriations. . 2... ...-.4...: $28,854 41 
HxXperiment Stalone-a enka eee ee 169,718 17 
IDXGENSION!.-% oat ng chon caste ene ene 210,883 39 
Jie wlo20., olO citrent: account receiptSr:..cs nia ees ee ee $1,030,935 93 
From State Treasurer, land grant interest $70,736 34 
From State Treasurer, one-fifth mill 
BAK aay 2 eae Es chai Oe oO eee ee oe 578,578 46 
$935,000 00 
(a) 356,421 54 
From United States Treasurer, Morrill 
MUNG as ee Bis cee ee ee 50,000 00 
From institution and other sources..... 331,621 13 
By general account disbursements.:................ 1 007,814 55 
Pert O20 By Cash: Om iia. 20 es Lee Cyne ses Rac ebe re 11,039 63 
MUN IO mto20. 8 by GashOn Geposit, s.caesutn hae ae Mee ee ee 52,993 35 
$1,481,303 50 $1,481,303 50 
(a) Appropriated for Shops and Storehouse... .6..-. «0.2 .s.) sade. s cee $15,000 00 
AP DrOpriated fOr WXtENnSiOnin a. soe ec yee ee ee oe Mee ae 75,797 46 
ApproOpriated for Experiment Suahloue a + acct eee rice cee imen ae 115,624 O8 
Balance, with State Preasuren-. 7 ie schen 2 ee eee) ee ee 150,000 00 
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TABLE NO. 3.—William Smith Sayer Scholarship Fund. 


Year Balance 
es. ’ ending | Income. eee fc Amount | includin, 
June 30. a principal. 
; 1910 paz 25. | Ae -MeVittiex.. + 5. $19 75 $512 20 
191i She | aes wal ss ob RR cope esol ldo 5 giowioic 550 00 
1912} 12 50 | {i i Wriehi....| 38 00 |} 512 50 
y $500.00 received of F. F. Sayer, ad- ae aa a a ae. Seiya ae Hae ee 20 
ministrator of the estate of William 1915 DA Gallen Halcers 0 6. 25 00 B12 20 
Smith Sayer, to establish Scholar- 1916 OR OO WoW Magee ee 35 00 ma 
hip in Bacteriology.............. ; SeeTA res eee eas 2 512 20 
Sag at BY 1917 25 00 -| Elsa Scheuren..... 25 00 512 20 
1918 Zee OOM liehchapsuhetetekehe aiekate wee [hevens Sees 537 20 
eis | eon) | (ete woumeey | 280 | Vesa a0 
1920 25 00 | Esther Severance..| 25 00 512 20 
: - 
RCS tall eee eee epee rr ese MrT (BOL GD” Ir a/atla cha blelele ete ole olacs S269 7 lols ener 
TABLE NO. 4.—Geo. E. Lawson Memorial Prize. 
Year Balance 
ending | Income. a ieee Ae Amount | including 
June 30. a principal. 


$500 received of John W. Beaumont, r _ 
im mhetiory of Geo..E. Lawson, to ee $25 00 | I. B. McMurtry...| $25 00 $500 00 


offer annual cash prize for the best) 1915 | 95 00 | Stanley Powell’ ...| 25.00 | 487 50 
nn pens produced by tnale ) 1" 990. 25 00'| Fred F. Henshaw:.| 25 00.| “487.50 
: “TSE Ss er etc a ea SeraHOR ILS aaa ete aa $100.00) hs 4c 


TABLE NO. 5.—Geo. L. Allen Scholarship. 


Year ’ Balance 
ending | Income. slneee Amount.) including 
= June 30. =D 2 principal. 
$1,000 received of Amanda A. Ransom 
to be used in assisting the poor and 1919 PBN es AA eeiasid octal aid oll eanioDol $1,036 38 
. deserving young men in obtaining 1920. ELON OUI eek acon ci Beeld itnses Gl Oso oan 1,086 38 
~ iiloVStiie eal MEsHiO Gh wpe a oo aitko op rie tom . 
PISA Bearer arettye ce ceeeccverhenste fic avai s osal lotta ce SSG WA ee ae holon roves = ate ewes lPeveney enelahe tall) eae eaters oust 
’ TABLE NO. 6.—Moarilla Griswold Scholarship. 
: Year Balance 
? ending | Income. Income. Amount.| including 
June 30. Eo principal. 
a ’ 


$2,000 received of Orion S. Cross, Ex- | 

ecutor of the Estate of Marilla Gris- 

wold, the income of the same to be 
: used under the direction of the State 
Board of Agriculture to help needy 

' students. Preference to be given to . 
those from Allegan County......... 1920 POY GT ena Ceara nee ae OR) ICE CiccacCN $2,096 17 


- 


20 STATE BOARD OF AGRICULTURE. 


TABLE NO. 7.—Current Account July 1, 1919, to June 30, 1929. 


On account of— 


U. S. Treasuer, 30th Annual Payment under Act of Congress, 


ments. 


Dr. 
To disburse- 


DOTPAMETISL MLO OO tex tcnn Sictentink fie Yip Te eid lake aie Pennie einai Alon as has Deis SO 
Staresnneastirenr “OneG=tLbhy Math Bui c oo hy cxctacs eed a eee re eto gue ACT | esis cancion eaten 
State Treasurer, interest on proceeds of sales of U.S. land grant..|................ 
ANE pC) Ailing Fe] BY 0 OVE fA 0) se ere cee eRe ONLI SoS ohn) Cunt premade ort caehc $760 82 
JOG ICTTIR TR Beg oe Oe ape ae wenn Memeo rene Sostirtns oycctn o 1,001 62 
PADUA LOE USD AMG Y) <b cchai ye aves che ae thal ths leds ie Saemen ee Ree Meat ate Mame acters 24,354 10 
ES ATOLIO LORY: 12) sobs cde: avoid. a cslrestegacs tye sakes Mes Meee sp eae Rech aa seca eee 9,709 51 
1 SIG LENE NY Sopteeah SEA Ce oR LET Se teig oedema Ravi na base) Pi ania ae 4,303 87 
(CINE TATE) Ha ise SUA ee ene ee ene Baan eee Pe Ae emort oil, Aes oun foad reONe 17,650 09 
SE STV AMEN TILTON UTNE = js ecu ci 8tolvaca causiee eth s eae Ma Speed teen ens, Peo ees eat 2,623 80 
LD vin 74] Gots] Of) oe bn eee WR een Pee eR, Seniors no Nae nein aiye OB rons, ob AT 103,925 94 
LOM AVA ead ne Piet Pe eEe eS REIS Chie as ordre ohh aia eee ooo 2,042 68 
IPYOTITOSTIG WAI scene erihs tel eiag aie eek ck SasNotoge aie bens eee Met eaten ees Nagata be SJ ld Pp 
HE OIMESLIC SCLELCE «3.01 Ac age Swi ee OC pe stay ee is ate keris eee irae tote Ll 
PGC CS 90 & ohsc andes, ach or seek eats Oe eee EA nee Ry ee a et ees 207 66 
Blecinicalbneineening:t:;.\ om. ae ke tn chaioeeee ee eae cumietas oie as 3,174 50 
[BSG Ni Oe eae oa en ARE A ART Mey chia eRe eP IS, le Stuer 1,754 95 
NT OMOLOLY frais 2 tetas Hue teectn 5k SE Le OC On os tome kode ateaetsones laps 2,526 19 
PES ATSTITINGC LT OTIS). vi ae atc Ph Neston et ann 5 GRDar hel oer co ee rT ds et emer CREE r= NO ot 5,559 95 
BU AMITINARICL td OLSOSS 7.0, - ceive i aie aieens ce. shoktuel cee blees = Pubic eet eid at cat re bem ae 31,376 86 
a IMIVNECRAMICS sn, suc eth te tope stems 3 Sia tO ae ote eetcet tree 7,143 41 
LONEMUL-U) ao ten eines archaic sre Shin stoma es ohe te hae aes [eke ae ee cen gy create aavege ca 4,570 92 
ELV SUGMBV INE sats s Rhee, aadto nc: Manco SCOR Oke Cemeteries eaieema ctor: Lio 
Lalor iGteril hid lat y-<etee aeee mane Whee Mee POE, era ener Bains ASI sire 8,072 03 
BEOEN Tl Vinee foes etnies eon rete Mh eae PRO ETE Ieee cael tet rent ae 3,201 00 
EAM DGS! eyes ciay te Beit 5.o Waa Poges tee me, eae Shea cece eee eae AL LORY 
WicehaniGal HM MPINGETINP %,. ci. tit cele cares mis lay ane ieee as F 21,075 59 
MVICHCOLOIGEY. Rik at iihes hea ee bets Sar ee GT ee Lada Re eee 1 00 
VIRMI CTY SI CICTLCO Sco hk ccth, tle Spm, ks coe mites Shar ae se Seatac cee 6,058 73 
IWS ESS: on hd et ae te eet eA Os eR LO ay Re ER, TSE 1,113 49 
PAT OLOR Mawes Rie shee Lone socal “kets mee settee I Mette ae teis exemegahe le 614 12 
EINOSIG aR rannin pty wie ao ee Pha Pari Phe tel Spm eh oak Mec 11,054 19 
AES ICS Mattes nes hyn hac a ee Merrie aie hans earorkicge tech PER Tye tet eke adacer stn ehe te & 6,646 79 
LELO UUM 4 Sree Retr ch Siesta aI RE ete ANE MEIC it Serra 9,295 13 
SLE a SSA 1S RD RUE EE OAL Cn AEC, ae cag rer aie Ee eR aire 3,476 O1 
SS DCCL AIR OLITSOU ie ior tae res ieee clio Sate ois hoe hae ae ecu aot poh an vcmenh Ge onan | 15,285 06 
IEP OLV sa LNIGS 2: aa ctcc yrs rh Rone vue ee ele Ph Dede 0G 
VGICINITEN AY SOI) «(Cae Re Soa ts DAP i okt cae ei eae cle te inde Oehe 869 40 
WOOP ewe nate de eyecare ee vie te te chet oahs cet backs WAU. Suleicaee | 1,445 51 
PROV CLOLSITI Se Atte ests Fac cate Menctinteis coke, Heke, Pam tars. ee ee seme 4,614 69 
PSUR CCOTOEL tn cine) s ete epic c Ss NNT eae ee SS | 2,360 60 
BoardeNlembers VE Xpense. 2). << wets ce dete ateks ats ieer a ene recat 488 86 
IS EPL NIRS oA Sone ta 5. 50 oe Rc aes bo Dee opt abate Pnees ee otea ta mee en neat 12 
(ONGS Thi a COS Oe emer Pen) Tein oe Racer inthe TRA nati eA a? Pri a | 87522) 25 
RCOTMIMETICCTINGNLY Ne 3, feet aia les ashe 0h OE cae dee oe Tne Era } 531 81 
KCONOCALIONS Yast oa ace. TR ee CIEE? 347 15 
WEAN OLA SPICULEURG hc cece ee tty ee cs PORE Cen aac 1,012 71 
Dean OL vneimeerings ces toe. ee eakodeoattns matron tena se cearunte 629 34 
VERN OL WOMEN: +32 6 ..Prl sect sere pid ak eel Ee ae eee 14,585 14 
WEAGOL SUM Mer SCHOO)... saat s carrion Oe cL toe eer ee 459 87 
LDV iC) SCOP AD ene a, Ginna BF cathe ceed erecta hnwice, J Larrau oe 1,348 93 
HNEGUTIC MSIE EINE: +s. ate cick Pete ee A eee eS Ieee 12,524 32 
ENTa1s) CMS 1906 (St ee ener gee sr eoht. ee Minm.c re SeNtnS cs OM ko. Gat | 3,254 66 
Brest qu pMenNnts 25) 4 oe oh tu eee Oe ee 18 69 
BESIehivaAnd: GAnbACE),:.& case te ee ce Care 6,022 41 


Cr. 
By 
receipts. 


AGRICULTURAL: COLLEGE ACCOUNTS. 


TABLE NO. 7.—Current Account July 1, 1919 to June 


On account of— 


30, 1920.—Concluded. 


Dr. 
To disburse- 
ments. 


Cr. 
By 
receipts. 


$18,357 43 


(a)$ 99,373 20 

CPERD IE SC AOE Ss Sai in 6 Gomi enon ALOIS ect ees Meena “Veal UR i Seas eS So or 
TERE oa ads oot banat cs yet AG Senna Oo te ae 77,898 44 258 23 
ISL DETOPUS SEG 5 cat eedeeate ae ele earth oct ne ee 6,962 07 1,548 94 
SPP At RO VeCRIGMUS oe. rgiinie | pies cic: law cisrtoa oe Oe Se dc ota ee clea se PAA UL) 0) 0 ell RRS Aad rer ie agri eg Sead 2h 
Maintenance of Grounds........ ie dge Jak Sate emp nets ongale a) OS 20845 Pee ree ae 2 
Maintenance and Repair of Buildings........................ 55,502 73 15,607 77 
USE SUDO nS 5 shen is nel ais Ea SUeLe, ore Uae cree 23 91 1 35 
Mewerunedimnes and AGGHIOUS::)> ctor ert, Se elle we we ees laws 1 G25. 4 Oe ane. ee ee 
(LUTCE. PROS OR GE G Bae aie ect ae ae 4,157 52 1,340 03 
RRHEC ME SCCLOLADUAS tees ees eee Ne Seem et oe to te 7,415 56 3,053 98 
BSERIRUINRDT 2:5 5c 1h RAP NS het Saree fo MERE viCOEe ee eo 2,047 02 10 72 
SPE Sy Shoe) ule eg eigen eS Eee 426,062 18 2,442 39 
SMe bh GWE R STR ade Gace o cine Ai teeerere SOC ies ee eo BOONTON ha cts seers ae eee 
LOSES UL ECCT a SIS oan ee a te ie Ss a a =o a 1,781 46 147 66 
TROBINSS &.s Fey Sea eo 6 oh ere eRe Oe ete Ee io eee $1,007,814 55 $1,030,935 93 
Bakimcesperinmnestiscal sy ear dulyo la lONOm ss coca apes ssa | ores cys ee aa elec 29,209 50 
PulAanecwOuMATG Une SON LO20 ney esa ee tre okie cale es os 52 sS30''S8r |. aonc ae eee 
TEBE ig eo GN, AGO COPS Se OC ne 2 eg ee $1,060,145 43 $1,060.145 43 


(a) Rental, $1,208.00; labor, $392.87; supplies, $1,003.24; incidental, $59,095.00; tuition, $6,115.00; 
matriculation, $3,030.00; room rent, $25,358.30; books, $176.66; sundry, $425.62; interest, $1,760.51; 


diploma, $10.00; delinquent, $798.00. 


- 


DISTRIBUTION oF SPECIAL APPROPRIATIONS, ~ 


er” ina 
E. Lawson Memorial Prize 


‘ L. Allen Scholarship 
te Griswold Scholarship : 
1S peut Storehouse Te aC ces oTNG it Aiaiers bop ents yO ace Coctevehcnomt D | 
ve $28,854 41 | 
Soratanes overdrawn Peed pascal year July 1, 1919 OS he sue 
Ere on hand J une 30, 1920 ; 11 "P02 i 1 
$43,138 29 


= 
ay ep 


ae 


Eee 


AGRICULTURAL COLLEGE ACCOUNTS. 23 
TABLE NO. 8.—Experiment Station Account for Fiscal Year ending June 30, 1920. 
' Disbursements, Dr. total 
disburse- Grane 
ments 4I. DY 
each de- receipts. 
Adams. Hatch, State. partment. 
Balance overdrawn July 1,1919]............ | Wil ate att eee oe abated Joan $14 003s 08h ace ee eee 
Umited (States Treasurer. .. 22. .|if..0cc0. ces athe ox Ach aloha. apa] lansq taste olds (Oy) |lar cpseaiater ered $30,000 00 
State Treasurer, one-fifth mill 
TRUWRIL, sh Ee coc te pases BR tute I ey ec cs ET SS eae [ane gran UH naereee rg 115,624 08 
MEE PLIZERCCOM Oe oie opeetrsreieee eo atel (a) asietefesset hel sacs, [inishenehelalaporone, 2c $1,333 52 1,333 52 8,241 00 
Commercial Feeding Stuffs....]..........-. |S Cece See 11,547 93 | 1,547 93 17,580 00 
Sentatnad DIG ELTTS RIEL GIy ee pete parerese |oeeteions) arate cone fei \evchs\o-\elsse' sue) 6, es 1,005 99 1,005 99 15 43 
IBAGLeEniOlLOpicdale see chit sis os lsat ereiticle cote dere Sse eels sel 7,943 34 7,943 34 45 45 
MATRA NGA series arte ae eY Re PA = Pie fa [tareterets oles sortie i|ha) cteietalerce le dies 5,138 87 5,138 87 37 05 
ea vernal ere peeerey ee eee ie ore Sell tafe ie eiaucieveven el] Gre ted scoe ote a 4,663 55 4,663 55 47 52 
MPI VaREL TIS LOI Vpatcrsraapssreieie sie ai] ete e eyctelinve alle lotsl[in = mcete.c ie el eels 2,558 66 2,558 66 252 80 
LOTS O MS, CON el es Se eicecic & paso ela era ieerhcnt es Car EU CeO ee eae 11,030 17 11,030 17 51 64 
PuAUGIMOLOP IGA srt. bieisinlaalepere||\ cere excl eleva «inh | $14 55 1,501 88 1,516 43 83 
lientiedy:(GivoTusine peieae the Cicer a a oie | lo oto ORI cnc] Soe eee 6,168 52 6,168 52 . 779 98 
Farm Mechanics..... 2) Se Bictd OO Sica. aa ae EauS] [EG eee eee 174 40 174 AOS ae 
PROM ES UY He coe Nel se nia ela ote eee | ateteteseutiie St cen |lcear sheets ase, < 353 05 | SOS) OD lec cate tees 
Graal sELOLVIG ULE sc1s ote sialliciseee> =) see a efore || als ere rs) cas! s/sua)s 4,237 31 4,237 31 1,473 43 
ACM COMOMICH anette Priest cs lo kor sototer a 4 |loteyscsse ers isaersy so) 17 44 17 44 17 44 
EL ORPIC URL DIMRe tera er ete tare on yp avaketas [ora a <arere oc | ese ete = crore) saps 3,061 62 3,061 62 179 31 
NGiDTAdye).tncw oe fects colors es Niecy Cees ere is od hoten EOE cae eae 209 76 209-7 64| oe 2 een ae 
EZOVINUNSY Reetaroe ery Poe ee ter re erase ota she: eraser ake oil citae sents wast aes = 21 69 21 69 21 69 
MOGUALIOSS 6 .c.oetaud. oie ot Siscslee. caress $15,000 00 14,985 45 50,494 78 803480223 45 enters 
SPEC LAU Y ATO) itl Cot ate et) Maps nl eben et ee [iat cts ca end: Aegan atell othe) 6 a'6,.<1 ove eye eile lays a overalls shes 42 17 
SSE ee see Oe etee ET ecor tae| eaictelac ofarereys!|'oe are wisec ashe ate 4,761 40 4,761 40 18 77 
South Haven Experiment Sta- 
LS TIBO eet Ler tia ee Sell ened = Seles ee all vtec Benge ei wate ss 2,218 29 2,218 29 778 96 
Upper Peninsular Experiment 
IUCDELEVEM PeN-Pe apaiey oy tyemete, oct ey ccall fo lve,'s in. 0) sige anal fi such oysuieyeeleueha: es 31,276 00 31,276 00 8,623 70 
Tevnllewavess Tua We narel AWS ICRA fa a loron cools cicada SIeCS mar (OLS Gene Cong] lero Gee ken aris Iiobo ries cata D 
MOU A aareyerey so) oie nie aie 3) oa sts a> $15,000 00 | $15,000 00 ($139,718 17 $183,851 25 | $183,831 25 
| 
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TABLE NO. 9.—Enxtension Account for Fisca! year ending June 39, 1920. 


Disbursements. 


Lever Lever State. 
Balance iby Ds LOL kee Cee a ee a OP ee 
Ueo-hreasurer, -Leverfunds linc oateeee 
State Treasurer, one-fifth mill, 

Leveristatet a. 25.2 ee ae aoe eee 
State Treasurer, one-fifth mill, 

fund state. 5, RARE: el ct eae toe eee 
Administration. $2,400 42 $8,146 06 
Boys’ and Girls’ ‘Club Work... 17,194 13 9,649 94 
County Agents.. ve at 71,176 42 9,573 91 
Control Insect Pests.......... 1,620 OL 2,573 79 
Waly PrOductsec- a eceeee A. 51 48 454 80 
Iextension Schools............ 200 16 1,869 80 
Farm Management Demon- 

SULADIONS 7.0). te ee a ee 1,362 25 609 26 
armers=W eek:..02 0s nccles ck oes it ee Re ea Oe oh ae 
Farm Crops. . 3,637 67 5,554 74 
Home Demonstration Age nts..|. 15,362 77 2,923 75 
Home Economics. . of Smet ae 4,285 21 6.362 30 
Househoid Engineering Oeste Pap 705 81 1,875 38 
Horticulture. . Meeps ar, 1,241 41 1,892 18 
Live Stock. Se Se ets 2,436 90 1,750 94 
Muck Crops. . sesven the 1,821 68 2,076 13 
Forestry. 503° 12 900 00 
Markets. . eek: 3,991 95 5,403 15 
Potatoes and V egetables te ee 1,663 88 4,738 67 
Poultry. 2,087 19 3,045 48 
Printing and Distribution of 

Publeations’..22% ..oa+e ee 974 38 | 1,916 45 
OTL erotic svvig owas Ar 886 08 1,073 57 

AMOI See oie acaeee ae $133,602 92 | $72,390 30 


State. 


$4,890 17 


Dr. total 
disburse- 
ments for 
each 
project. 


Cr. by 


receipts. 


71,986 


$210,883 39 | $210,883 


3) 
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TABLE NO. 10.—Positions and salaries as shown by pay-roll dated June 30, 


Rate per 


Classification. 


year. 
Current. 
Administration and miscellaneous: 
President’s Office: ‘ 
Verge 'S) 00 (Ey 6) ete ere gp hae SRE ee ati Sear oe Be $7,000 00 $7,000 00 
Cleriktor Presidenitee..4.:.ticians ceases a 2,600 00 2,600 00 
Secretary: to) President: 2... 6.55-5 53. ,900 00 1,500 00 
Secretary’s Office: 
Secretary. . Beare aaa eecean = hi ola, eared are 4,100 00 *3,400 00 
IGHSHIOUS 7 Pets es cote er mea Fes Qa 3,200 00 2,700 00 
I OUKKER DOT arise ane nese een ede 1,500 00 1,300 00 
inet Clenksr ee as et tee eek aioe cee aertaes 2,300 00 550 00 
Stenographer. Pear eee DRE a eR RO 1,200 00 1,200 00 
(CAS SS SR Ahsan Dae ap MRP Soha aay eae 1,200 00 1,200 00 
GleRomen ss tectprcs Cb vances Cane Sak: 1,200 00 1,200 00 
(OUETH eee Sean Bice eea sis too eae Rance Nee Re cae 1,200 00 1,200 00 
Purchasing Agent........... Sela 2 2,600 00 2,600 00 
Registrar’s Office: 
HME PASL TA ee etry, aoe tay ee co ne ert, phew Sees 2,600 00 | 2,600 00 
Js SSTCTIS) 11151 po al ee SRR Si ae eo ae REE 1,500 00 1,500 00 
COMET IGS eee A x ia SR 2 ne re 1,200 00 1,200 00 
Alumni Office: 
PAIN gpRLECOLOCL eye nie at Se 5 oe 3,750 00 3,750 00 
Assistant ReECOLGer=- soe 5 0. ait take k Ses 1,500 00 1,500 00 
Library: 
JET SY EAE lpr hatte Pree Bact Shar pee nee 2,400 00 2,000 00 
ASSIStan pest DLarlane cis see ee ee nee 1,600 00 1,600 00 
Miscellaneous: 
IRIE ET rt Ora eae cee SRT reef ake 2,500 00 2,500 00 
RAGE ATA MS case sede rey hc Ped as 1,200 00 1,200 00 
Architect. eS a ee oe eee ey ae 3,500 00 3,500 00 
Stenographer. . SE cst oe mae Ce 975 00 975 00 
SHEMOPTADUEES oo ao) Sem oy: bs peice, See 1,300 00 1,300 00 
DLCHORTAPNEE. 3k ocala oe ohn 1,200 00 1,200 00 
Wied Cale OmMGET on | Cae. Pesan stokes oe 1,400 00 1,400 00 
MOM ECCUNTESC 7 Coen Gt bert ae eek ees 1,200 00 1,260 00 
Pim ploymenb Bureail.\ n°. othe. as eee 500 00 500 00 
Instructor in Meteorology............. ‘| 600 00 600 00 
Division of Home Economics: | 
Dean’s Office: 
Dean of Home Economics.............. 2,800 00 2,800 00 
DCAMVOMWOMEUR Geos ce attra Aisne 3,300 00 73,300 00 
ECHOLS TAD NCL ade eter ee meet erro ar =} 1,350 00 1,350 00 
| 
Department of Domestic Art: | 
PR ERSat ee ee ere her ter ae ely 3.20000 | $3, 250).00 
Assistant Professor.................... 2,200 00 72,200 00 
ASSISTANT YETOLESSOES. oi we eich 2,200 00 +2,200 00 
Assistant ProvessOMr. sc ..cc ee av Sees 2,200 00 72,200 00 
LTS iT 1 nea SS ee he ae 1,600 00 1,600 00 
ES RUA CLOTES cose eet tee) ore hehe tole bie 1,600 00 1,600 00 
MISULMCLOLA =< EE, tvs ones or oka ake ites 1,000 00 1,000 00 
Depaitment of Domestic Science: 
ARSOCIALS Professors. hiss. ow + Heid sretere. 2 2,600 00 42,600 00 
Assistant Professor <2 cs se Gee eo Sel 2,200 00 2,200 00 
ASSISAI ODE TOLESSOIN a 6 eitcerst mire acters 2,200 00 2,200 00 
MARTE C LOL noose oe ores Se ills oie coats ae 1,800 00 +1,800 00 
LOAYS CHa eh OY ge sacar eee ast et ia 1,600 00 71,600 00 
Miscellaneous: 
Director Women’s Dormitories......... 2,600 00 2,600 00 
ELOISE EVLOUUET Meee ote aol hl aGoevle acts 1,200 00 41,200 00 
HOSTESS Apion Eales. fai? Sistas as 940 00 +940 00 
Matron College Cottage). 246052245005 850 00 +850 OO 
Matron College Residence.............. 1,350 00 71,350 00 
Matron Collingwood House............ 550. 00 $550 OO 
Instructor Physical Culture and Assist- | 
PAO MCA ats wee oe sino s hk ss 1,600 00 41,600 00 


Experiment 
Station. 


1926. 


Extension. 


$700 00 | 
500 00 | 


200 00 |... 


$1,750 00 
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TABLE NO. 10—Continued. 
Classification. 
Rate per X 
year. = Extension. 
x ixperiment 
Current. Station. 
Division of Engineering: 
Dean’s Office: 
ID Yering: ako ana et Reem R NER MORRO UNERE ALPES ae nO $4200 (005), $45 200 1000 foccre oie seers cee 
Grier ay Sere chs Sekecbevere shaman wis eitety aete alanis 1,350 00 fs S000 000s Eh s ea a 
Department of Drawing and Design: 
NETOLESSOR Aare cists «cee valccde teeto eee are euerteoeeeie 3,750 00 Bi CEON OO es aeons oe ee eee 
PARSOGIaLey ELOLESSOL: «. so ccces mssaia cushy cae 2,800 00 2800) OOM 55:20 idee se ieee eee 
PASSOCIALO ME LOLESSOL . i. joao soiele nie sein eke es 2,800 00 2 BOOM OO [ee aetiei's eed a el tee ees eee 
FASSIStATIL: E LOLESSOL. -.)-\saiere asaeloletemialeies 2,400 00 ZTADO OO ss soy5. Decree tevededslll take ete ae 
INSSIStAN TE TOLESSOL 3.) nceleecie te Olas 2,400 00 Zi AO) OO! eves £2 saa Fo ke ease oe 
ETISUTUICTOL sci cow ache hee eee east ae 2,200 00 2200) OO MSs 2 bute eyes eae ceo ee 
BETISEEUCLON toa cilcuntareeheiarees ae atte ere ore 2,000 00 2 OOOS O07 | eye. Syete. ce ell ic ee ene ee 
HRISETUGCLOD sac ee isle nce Reber ee Oakes 1,800 00 1s S00 KO0M 2 Al ees Loken lice eee 
TI SEI CTOD A (tess ac Seo tke Dre eke we oke crete 1,800 00 1 S00 "OO a seca firs hell eet See 
NS tEOCTOL 5. ca scistpoeee one eheeein diets Sion 1,600 00 15600) OO" ie SA tis tes tee chen cane 
HMISEEUCLON save tists eae enero eines Faecheiece 2,000 00 2), OOOF OO hae cite woe coed Gee cee ee eee 
DLEMOLTADHEr wy a carsce taeletecc iou oerene ne 1,300 00 1: SOO OO ER ee cee eee ie ee alee 
Department of Civil Engineering: 
IPTOLESIOR ai. skeen scree Oe se aes 3,450 00 ¥3:° A250 5003 2:2 oan ceis hae |e ee 
PNISSISt AMG NE COLCSSOL =). setniia canis oe cer © 2,400 00 2: £00 OO ofc da cedeehe ¢ apill avec nena 
PASSIST AIG Gin OL CSSOl ae: hee crete baie atte ers apes 2,400 00 2:54.00) O00 Ne rae See ee chee eee 
IASSIiStaltePrOLressOn). o.e sma vere eae ae 2,400 00 2,400) OOM en oa ces cael cde ee ee 
ASSIS TAMtUPTOLCSSOD. wits seressin cis cueeeseee 2,400 00 2,400) 00..| Si1eee chee cece legs eo eee ae 
IASSIStant PrOLESSODS eh 5 iets ane ee etetacore 2,400 00 2: ADO MOO 53,0 teat che ot ope ee eee 
ASSIST rOLESSOL. she detielss Riots cele stole 2,100 00 2 LOO 00 es aksh Se do | ee ene 
Department of Mechanical Iingineering: ’ 
PTOLESSON veces bs. dicdeere sista wleteanene dacotenecs 3,750 00 35 FOO SOO i sercihete ate tall aes eee 
ASSIS amit PELOLESSOL y.\sieavnese enevaraee eeucie eens 2,400 00 2) 2400) OOF eo. ise omens cca eee 
FAISSIST ATL HETOLESSOT: toraicatettuetevn ec viecnete levers 2,400 00 2 400 NOOO ae Boe tinewn ee eee 
ALTISEMUICUOR ey. eke ttahaiudil ea rateasdeveeta es Catal eas 2,200 00 2s ZOOM OO | cic ary eke ce ates te eee 
Foreman Machine Shop................ 2,400 00 254007007 coved ls Ses eee 
Horemam WOOd SHOP ik. ...-2% es <-> © 2,200 00 2520000 R Scie ne brcis ce hee ane een eae 
Horemad Hound ry nese aces ecto e kesie le 2,200 00 24 20000 slieiacu see eee ele eee 
knstructor Horge SHOp. s.eee a ass wes 2,200 00 2200: OOM crcesey sreucken taps pclae area 
INSiMictarsWoOoOG SHOP... ce. eee ee lee ce 2,000 00 2 000) OO eas va ae ce AIR oe eae 
PALLET IVAKET Is, fee teteieie cic ere crete Seyret 1,800 00 1800) OO! [ict oetecace baste ceccale Glee eee 
Mool-RoomvAttendant. je... os wees 1,700 00 LOO) QOAl? a2 Walia te | eon eee 
DHOP HM OMeehae shia ape che lake aie os 1,500 00 1, SOOKOO Mere hy werdere. all crane ec eee 
Electrical Engineering Department: 
ROLE SSOL ras otetaess ose eosin eel ese toln) = eoene 3,750 00 35,050 OO> eo. o. oe te a cale e eee 
ASSOCIATE IPTOLESSOR <irNii. cretagae da ae ne the 2,800 00 2800 GO| C ee nee aioe 21-4 eee ee 
ABSIStant. PROLESSONe acc. + oe sete vce -i6. of 2,400 00 2400 OO ars Baers ocoectorcen ta ete ee 
Division of Science and Letters: 
Department of Bacteriology: : 
PANOLOSS OTR etotege ciate ie seccis gene ae eae ReReAG 3,750 00 3,050 00 bf O00 OOW eae: eee ee 
ASSOCIate PrOfessODs ists cee ea. vee ele 2,600 00 2,200 00 400; GO. 5 vs. caerenae 
Assistant ProressOrys. cos oc anv tun = kere 2,400 00 1,400 00 1 G00) OOM... ee See 
Assistant, PLOLGSSOT ccc cics cs oldie a cies ole 2,800 00 1,300 00 1: DUO 00 on Santee 
TAS TUM CU OT reapers a oteecie el nckeee tac oie le eth 2,000 00 2) OOO OO) 5:5:5 ora sccpats eo ci base ane ee 
GTaAduatecASsistamt sack seve eae bial 500 00 500 O07 it A Aa Aaliggeee ie eee 
Research Associate in Bacteriology...... PHSOO MOONE eet csve exe tine ici 2 (800/005). sonnet eee 
Research Associate in Bacteriology..... ZOO OOS scene eater 2 FOO OOM itn een 
Research Assistant in Bacteriology..... DiyA00 ODOR vase satenisrels 2400/00; || .cvttizec ene tae 
Research Assistant in Bacteriology..... Zi, 400 3006 io cte. ss crstecserte 2,400; QO orcs vee ere ee 
iStenoptanner= sw vekies co noe a ee 1,200 00 1 200300) e585 8.) oer ere eee eee 
Department of Botany: 
MOLCSEOL Pea rete se che 2 ckeere eae tle 3,450 00 *2,800 00 650 GOs le. An. areas 
Fi CASSOCIALCWPTOLESSOD A sc cic:e clo hears ere 2,800 00 2 S00: OO NT isos oh one eilons Musician eee 
| PARSISTAMT PTOLESSOD. tielh ces eicis cere kee 2,400 00 2 ADO OO cree aire cert lowe eh cele eee 
we SSIStant “PTOLESSOL sc. oh) ck) vue aie Heese bts 2,400 00 25400 OO | ctsersere cpa yetetel | ieiecpe crete 
PEMLTISUTTICUOLE Se sire istilere ty a: Meats dorsupiche aire tore 2,000 00 2 OOO OO Ws ied eccbalcve ce 0c) |i Gani eens 
PEMUTISUDLICLOLS pita ttethceek test yada averse. ote sare 2,000 00 2: O00 KOO! | eatenw, aca scteetite | concn tee 
PA MUUISECUGCLOL sce. vicheteneieipio ma titrn seam crenmecds 2,600 00 1,250 00 D300" 00 5 ose veep 
| Graduate Assistant, one-half time...... 500 00 BODTOO™ |. sreve;ceycnet way tit epee ene reer 
| Associate Professor in Plant Pathology. . 3,200 00 1,750 00 14 500-00 Tlie eee 
| Research Agsistant in Plant Pathology] 2,400 00 ]............ 2: 400" 00": ice ee 
Assistant in Plant Pathology........... 27 GOOWOOE ye emceterccrts ZFOOON OO Rl ieep date ene 
Research Associate in Plant Physiology. 3,000 00 1,250 00 1, (50) OO e|eate Sontag 
PPSUGP TAD MOK e ts sss eh ltinalitaiie mresaale 1,300 00 15 300) OO. chee Se «ccc lee eee eee 


hy 


17, ely 


‘ 
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TABLE NO. 10—Continued. 
Classification. 
Rate per 
year. ! = ‘ : Extension. 
‘ uxperimen 
Current. Station. 
Department of Chemistry: 
FULCSSOG =e tte eee lure nie oe Relic esha $3,750.00 $3,750 00 
PR SSOCIALOMETOLESSOE havc cise cycle 2 iete ei0l eh fey a 3,200 00 3,200 00 
TASSDCIALO NE TOLCSSOL vectors sieve tf Rencisle alae sevee 3,200 00 3,200 00 
PN SeOCiate; PTOLESSOL Ss css fos cpineiset lee e's 2,800 00 2,800 00 
ASIN PAN ts ELOLESSOR So nije ore ck idietec<iare we 2,400 00 2,400 00 
PASSISL ARG ET OLESSOM sy fore «che ccehate chs nis (iene. < 2,400 00 2,400 00 
PASSISH Alt ETOLCSSOD Ss 22 o16-/ote cain aiels lefe wie) «070 2,400 00 2,400 00 
ABET CLOL No coors cireie era = a eae Stee eietshe ae 2,200 00 2,200 00 
FRR SUTTIGLOM se sak laic aiebe cd oan, cache erat tee 2,200 00 2,200 00 
AAS GEIL C LOL ajo ar ote, ee eh ee a eer are 2,200 00 2,200 00 
MHISETIIGLOR So rels csc esi os cye. els a asp ene sue eue 2,000 00 2,000 00 
BHSEUUCUOLs 1 tre a ercicic ais sore t caseeicroue tea eee 2,000 00 2,000 00 
HAS DEM LOL Ga rircree cocoa ecuc leeoe ey eee ean gtd 2,000 00 2,000 00 
MASE MTI@COL , afeicta’s eesve ssh ore ete elas «wh aiale ek as 1,900 00 1,900 00 
MTS HEM SINE CLCH i ararchs arate oo ca see eka sr Sins 1,500 00 1,500 00 
Department of Hgts: | 
Professor. . FR OOP OTe 3,450 00 FSA OOROOY |. ak lor cee naaee Te A tae oie 
Associate Professor...........--....-.- 2,800 00 Pepe U MUNA S RE OG on ae eee cay 
INSSOCIALEG) EX OLCSSOL satis teks os as Serato = 2,800 00 2 SOOKOOP I5,3 54.48 eee ag Rea cere &: Sie 
ASHISLALE RE TOLESSON. oe ee ye ot ele se vt = ye 2,400 00 PA AUU UU IE Soe con eiecc ere rey Ae 
PESAISt ANG SE TORCSSOL: aya orasa)coersjecdyais ole =e 8.2 2,400 00 2200005 |. oan ee eroee meee a Secale: 
PASHISLAM ESE TOLCSSOR a. cies aie cee soanotetarare 2,200 00 ZEDOO AGO! |< shoe Geeks cree | eee nee 
Assistant Professor, one-half time....... 1,200 00 LE QOO ZOO |(22hc.c0p eee colo tee rere ene 
ANY SPUMC LOM a roc Sete crese oe Skee nec oae ees oh a) 2,200 00 2200). OO) |e seeks. | tea ees 
Instructor 1,800 00 1800: OOF I. ie ohn, eo. | eee ee eee 
MiTASGEICCOES paleo viciotor age ovsyae a Cerra opel eka, cre ails 1,800 00 F SOOVOO 8. ve ate oly See oe arses 
Instructor 1,400 00 ie AO OROOS Ih pate arrears ater ee eee 
MEMS UTE CLOT creccs aisyare trans ~ pita sao. aokela lane 1,200 00 1,200 00 freer tec ereeefeet eres reese 
Department of Economics: 
HALOLESS OR elec 5 sets cis: Save a) ovaralarielic uate. othe sce 3,750 00 Be IONOO! Were, cleteeth ane © |iateeeP aber reese aes 
INSHOCIGLE! EEOLCSSOL >see sscteld col Sue otters 3,000 00 300000) | cane aes Re reck, M 
ASSOCIATE HETOLESSOL gcc fe crrols, egticis,s0e02 =. ool 1,300 00 PS OOOO | eye loters ere Pos |e? soandh sitet cae 
Department of Entomology: 
HETOLESROL Po foes ln Ss ysy aa. eleseee Bsexe a tobe be 3,450 00 2,600 00 $850) OO) ).5 Soren erscerens 
PASSISUAn by DEOLESSOL. crn). s ceerccte sic ahetn = chee 2,200 00 1,800 GO 40000 APSE aaa oe 
IASSISHaN PAE EOLCSSODo asco. feet coronene 3,000 00 1,000 00 2. 000.00's\. a see eee 
WOFSPEMEUOR Gy. terc tos oo owes ere Siete oelers oe 900 6O O00 SOO sae ual ieee ee ee 
Inspector Apiaries and Instructor Bee- 
HCE EARS a cyaie oo aie ern eceret ava alae a) Bee boy) 800 00 800) .00G| 3-03: ce sen aera 
Department of History: 
WITOROSSOL he enrcis sy cre ih chetostiraveen ew tee cole 3,750 00 Set DOUOOMIE GS. a> 2 ewe 1 AEN Seas sor 
FASSINEAI tee TOLOSSOT ne die obereieir ee aie ae 2,200 00 Je TN ta U0 ie nar cieserteel \aroao cee Or oc 
MENA SSHEUI CLOT sia teeta a tthe ern een ye aiate ie eoeteayfa-aike ,500 00 iD SOON Omron «cutee eon | ae oepeeeteteretate 
Department of Mathematics: 
EETOLESSO Tere ea oe eee cepa ious 3,750 00 34. 750200! | Sais Sent lee eee 
ISSBOCIAbC AE LOLCSSOL. secic ete svete aoe areas 3,000 00 Si OOO! OOS yan. 2 eet kote ee ere eet aes 
ASSISTANT ARTOLESSOLS «5 cc. &. outs wee eevee bie 2,500 00 D500) OOM ss eae oe tater amene 
pASSIstanG PTOLeSSOM. 5 crue recor > > = bale ls.000 2,400 00 2 A0ON OOS a8) cee) tates |e eka eee es 
SRSHIS EINE LOLCSSOD. Suisse Reins sitie sists oc 2,400 00 BEA00! OOM coc areksclee ate | al lene eee 
MOSERUCLOD Seon wake cia a cents a aie whee 2,200 00 Fs 2OO> OO} |e Sapata acetnee.c a renee ie ana 
SOLU BOUL totic tere sccrarn Susteren eyes. 1,800 00 TS 800" 00) |i -catts oapete | eel aemyer eaten 
Department of higuncah Science: 
Professor. . : ASG tee 1,950 00 PASSO? OO! We teach Galore’ aril ogee 
Instructor. . 920 00 QZOKOO a. oe Oe ates late roe ares 
Department of Music: 
MWVINISIGAL EITECTOL Sco ieens oo es 0 el siete os 3,200 00 F741 OOO (0) i ee Aim peed Wrens le. Curie A 
Department of Physical Culture: 
PIINCCEOR-)- PM bere a Netto clap paahere ace wan 4,500 00 A SOOT OO nwa cha a ep bicer nes Aker py 
Instructor Physical Training........... 2,200 OO De DOOM GOON ois savant ies «lice cane tenth Taeee 
Instructor Physical Mraining: . 32. s20<-. 1,800 00 1, BOOPOO! | res elses ae lave ia ase gee 
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TABLE NO. 10—Continuwed. 


Classification. 


Rate per 
year. a ; Extension. 
: xperimen 
Current. Sitiiont 
Department of Physics: 
ISEORESSO Tee taeeierel ats oll saedsoahs ee ad needy she $3,750 00 28-000) OOG)S icc as ee a ee 
ASSOC ALES ETOLESSOL.0. 2 snseral- Mi doa ora ce Sas 2,800 00 2800100 a) on cei ae | ole eee 
Assistant Professor. Sp Stic cate nates eae 2,400 00 2°5400° 00. | Meas Baca sl eee ieee 
Collere Photographer: . 2.2 sans ce en ne 1,800 00 1.800) 00% (5 che cctet Aes vis a eee 
Laboratory Assistant and Clerk........ 900 00 QOOMOO Ms cise Seccie eicba eee 
(GET NICH es Pere Ce Gite he eet ae UT ert name A 1,100 00 1h, LOOMOO™ | 3c one Ge ee ee 
Department of Zoology: 
Professor. . E 3,450 00 S450 S 00M sr eee ico eenall Caeser ene 
Associate Professor. 2,800 00 2 SOOO Cio Sie eeatee dll heen ee 
Assistant Professor. Seinen ths akan har 2,400 00 2400700. E eo eee i ere 
(Tiv)S1 St 10) RE Re SOG Te RNR, a 2,300 00 2, SOO OO |. 2c ucts, soe ee alleen tte ae 
POIISETIIGUOR cc a nian neiaeieee fala Wei eeOe 2,200 00 26 200) OOr |s.> cava aes he oe ee 
AMNSURULetOn ss 2.2 Chie inet pee eae ee eae oe ae 2,200 00 2 2OO%OO! | Fret cto eee ee ene Ke eae 
Division of Veterinary Science: 
Veterinary DERE RENE : ; 
Acting Dean. 4,200 00 A200 OOS nies Senrranics nell ie as eee eee 
Assistant Professor. . 2,400 00 2, 40000 cle F255 A ks |b eee eee ee 
Stenographer. . 1,200 00 15/200) 00 Ree ree ene be ee 
Department of Anatomy: 
ASHI Shami sehOLESSOT..<, \jatci« mane slew prokateen 2,600 00 2600300 5)).5 eo se ciee | Eeeeee ee 
Department of Pathology: | 
ASSOCI NTO VErOLESSOT.. shes cat ry tes see ae 3,450 00 2,800 00 $650) 00) (|ca ecto 
FASSISUAMLMENOLESSOIy a0 ccc ee tyne ate ole 2,400 00 2 A400 300 dee pi5 5 =< retz Chew all eae eee 
Department of Surgery and Clinic: 
Associate Professor. . eter esas set Binkae 3,400 00 35740000 ei ativan tei’ ease eee ce 
ASSISTAntSELOLESSON..2 sheep scree cise ee 2,400 00 2 400500: Wookie SAR ae eee 
Division of Agriculture: 
Dean’s Office: 
IY clita eee eae ta ee enue co eke Net 4,200 00 2,700 00 1500, OOs| sae oes ee 
BLSCNOPTADNET mies Ota clean ee as | 1,350 00 1,000 00 S5OKOO a tees eee 
evar nen? of Animal pPCSvanAey: 
Professor. salt t/a 18 Dye wey Gels 3,750 00 3,350 00 AQOWOOR Roo Meee 
Instructor. . Bats evens Ned te eran ee ete 2,400 00 2, 40080045 oer cle ee eels ee pee 
Mecsas eee oi ec fh Sgn, 1,800 00 T8000! OOM Por ac ions ce Ae el een ee ae 
Department of Dairy Husbandry: 
TP ATOLESSOT eve cherie aa) Sale tone nee 3,750 00 | 3,100 00 650700)h|2. soe eee 
Associate: ProfessOMn. «0s. sei ieawiene hee 8 2,800 00 27,800 (OO se Cee eel eee eee 
NSS faint PE TOLESSOD iss cyacg che esd Sena eee 2,400 00 | 2: 400200) Wine ee ee a Eee 
Instructor. 2,200 00 2200 OO" hs sta te eae cncl lt ieee a ee 
Instructor Cheesemaking. . 1,500 00 1500" OO en. arg ea ioe ean ee 
Superintendent Advanced Registry . Rit 1,800 00 1 80600 l...5 is a eee 
AGLICT Karmen: fet ces. Sete can hee 1,300 00 F300). OOM ig whe eres ee ee 
CAVES ol Leer 1 D0) GR ee 1,200 00 L200 OO: sl. Sener ersuners cael eee eee ee 
Assistant in Dairying. . 2 400: OO Rete caer 2,400) 00) eee ee 
Assistant in Dairying. . 2 ZOO OO ANS. oie arcenersteaete 2, 2OOMOOR: |= cee hearer 
Assistant in Dairying. . Ce cares Rieee Te SOO ROOM eter wei Seen 1 S50R00) ls ee eee 
Field Accountant in Dairyi ing. SecA ae A SOO ROO ste he eee eee 1) 3500003 I-e settee eee 
Department of Farm Crops: 
Professor. . ! Ey 3,750 00 3,050 00 ZOO DOO) |cins eee 
Assistant Professor. . 2,800 00 900) 00 Face eee $1,900 00 
Assistant Professor. Sain Sones earn 2,400 00 1,900 00 500009 pan eee 
Assistant Professor.................... 1,800 00 L800) 00 4) 5 acer ok. tell raed eee 
MMS GEV CTO er ra tctstettenc. wuens c conuetincigi ove le ota 3/200 00 1,250 00 950A OOR Raya ae ete 
LEMUR DADMERS AC ee oan Atte cre ena 1,200 00 1200300) Ke SE elie Aa ee 
Hanm) Crops Sreeder: as. ose eee ace 2,300 00 1,300 00 POL OLOWKOLO a erent ii." 
ABSISUANIY MAMI! OTOWS <\. cies ius ad eldos vee dain 2/200 00 2 ZOQGOOM | hy. citi pecytne tere se eben wees 
PASSISTAMD San WMOTOPS ei. eaijt bes) ela eevee Secs 2,200 00 1,000 00 TP ZOO MOOK us seen es 
Assistant Farm C EAeB Pe Bk, Gee emer 1800.00) cetera 600 00 1,200 00 
Graduate Assistant. ; 500 00 HOO TOO 3 ic ancy tenet arc leo BN ee 
| 
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TABLE NO. 10—Continued. 
Classification. 
Rate per 
year. = . : Extension. 
= ixperimen 
| Current. | ‘Station. 
Department of Farm Mechanics: 
ACIINe SP TOLesSObe ars a reiietenaty civic lay pesbore $3,450 00 3400) OOF Bie See aah bys a een Sea 
INSSISTATIUM Ee FOLESSOT Soo ok tre tepicnsist- rates oe, 2,400 00 1,350 00 $1 O50200F |e s eee. 
SURE LOE Ss cee ota sti eos lo la area toeea cy eecys 2% 2,000 00 | 1,000 00 I O98 ORO Oleh ase ee 
Blacksmith and Horseshoer............ 1,800 00 LF SODE OOM | S55 0.005'5 etek Sahel eae ee ee 
MoouuTOom Atpendamts..sc.. aceite 1,800 60 SOOT OOS aca PE Nie ae eee 
Department of Farm and Horses: | 
SUDEMMIPENACH tno. «crite tis See hiecs cee 2 AUK O08 Pee 2s 200" OOU ee sore ays Rae 
Department of Poultry: 
EROTE SS OV ereints yal Sovctciaee we eras Siedetonevenets, wh 3,750 00 3,150 00 600700. Ea. ae ae 
ASSiStanime TOLESSON sais cbieterconelessicrsitte 8 2 1,800 00 600 00 13200800 4i 5 eee 
PL OUMULPR GIANT M  see cab ai ote tee aiinkelay shone vA al oy 1,200 00 274 O00 Viel tener eenroieee| tear sae br ee 
Department of ere ee 
Professor. . é AP pe = Shue teehee cates 3,750 00 3,300 00 45000223 eee eee 
Associate Professor. ent Pe Rony SS 2,800 00 2800/00) Peo. eee ee eee 
Assistant Professor. OS A a a art 2,400 -~00 2 AO0 OOP ee tee a | ce eee ere 
UVITSET Ve HOTRGMIATY cts sin oo erois oi eteransvevaiscore 1,700 00 OOS OO. Foteict. a stall oa 8 ene ge 
Department of Horticulture: 
Professor. . 5 a 3,750 00 3,050 00 GOO OOF Ric cre pear 
Assistant Professor. . Ste isd eee aes 2,400 00 2p LOO OOM li Ueesrebae eer eee eee 
ASSISt arity Ee TOLeSSOLR 3c 2-:gr0 soho od wae dare 5 2,400 00 2,100 00 B00L 00M are eee 
PNSSIS LATE LOLESSOD ae hate tells nite 2,500 00 2 500800) [eos betes etl eee ee 
Assistant.in Horticulture:.... 5) 2... 22.7: PEADOROOE acces fo pore ee OO OO arene ke eee 
SLM OSTADMeK sain we hes aos ye elena Seats 1,200 00 JG 20000 gles Soe certs ae eee oe 
Department of Soils: 
Professor. . 3,750 00 2,900 00 SoO0 OOP tas es ree 
Associate Professor. . 2,800 00 2,000 00 | SOOKOOME Saat eereteeee 
Assistant Professor. . hagas peat sda tastes 2,600 00 1,550 00 | 1050500 (Pee ae 
IASSIStAN PLONESSOR ctuess oka aie: shcuele he ciatere « 2,800 00 T2800 00.455. ee A eer $1,000 00 
RUSTIC LOI. scents hae he dee ee Bee ae 2,200 00 1,800 00 400200} hae crt pee 
MG SURICUOT Sen steer saci tees ere etic oe 1,800 00 900 00 HOO? OO Sveslore ces 
Research Associate in Soils............. SEOUCOROOM Eres ava sees 3  OOONOOIA See tae 
Research Assistant in Soils............. QEROOLOO Mee sei sex stare - 1,400 00 1,400 00 
SUCMOPTADUEL Ss ae cas ioe ecese vests baeeere 1,200 00 15200007 ee veo eee cee lat A ee 
Special Courses: 
RECOM sey seal ane sees Cenizec ep Nas Saas 2,000 00 2 O00) 00 ia. ea caraceeo |larare eestor. 
Experiment Station Chemistry: 
Chemist. Wass SOOO el Bete tesr ree aire 3:5 OOOO “lyse, cen eee. 
Research Assistant in Chemistry. Aes ieee! SF ODONOO: {ae ae eee 3 0002008 eo to Sec 
Research Assistant in Chemistry. | PES OOOO ve teisteo ieee rok ee 2) 800-009 a> = saa erro 
Assistant imt@hemistry:.4...0225-0. <<a « Pe 2OOSO0 4s ate cca 2200 OGG saan 28 aR 
ASSistant- in OHeMmIStry...e es ses s.. ea ata. aie Le 600500 wie Sars oct 1360000" Sass ee aes 
Assistant in Chemistry... >: .<- isos. s 2000" 00) Nin Sot Bae os 2), 00000):|. at eee ree 
SLCNOSREADMEI Ty saMeatlee vk ocs toe Lig poe TAS 5OSOON hate ere PS 50 TCO a ea pee 
Chief Inspector. . Pete Ban te Pe OOEOO Merete eh ccsr 2 200800 aon ceeeeeeeeet 
Inspector in Fertilizer and Feeds... .... 1RSOOVO0 Ase sae cee TH SOO WOO heck en ees 
Inspector in Fertilizer and Feeds........ 1800) OOl|ietaiean sen 1 SOOZOORIE Sate iaesesse 
PTTWIELIY OLETK se fers a cisieee ee seein Ses TE 2O00% 00S eno eee eas 1s, 2002 COORG ace ees 
Division of Extension: 
Administration: 
HOTT EC TOR wits, eorsny oy vot eee = borer pi ate ASR Brno O) GO eet oars oe Moret eae gente 3,750 00 
PLCTICR SAM ee en ea er Se Tw tes TESCO OO. eee eaten lleeboer tie ine 1,500 00 
Supervisor Publications y.:.. 2. 65.0560: TAO ROO hres ct aoe create eee 1,400 00 
County Agents: | 3 
inverted dena tata rola te akon GG AAAS Wee 6) 0) ye atoperteMem eee ol accra ete nis bio 2,250 00 
LACES CURTIN NG acetal cee EN ee Da ODE OOM ars 25S nie see ie ra ceten e's Tein es acre 1,700 00 
PASTA eet Series Nate A tee hed eat aaa tem, Te SQOMOOL |G ptixsc sig ae case eae 1,800 00 
Assistant: . Wa Scena dh tie eo ia actos Beiteire to ett TE QOO WOO oestrus cere febscintaue & pais ook | 1,200 00 
Stenographer. . SOR tate or er Ce ae | Oe OOM Wie cet eitiow ie olivate ope a reer 1,300 00 
ee prarer PN tee cae nie a Fee Sears o! Te ZOO OOM isk etn eo leet a ne es 1,200 00 
AKC Ts, ALIGPAT COUNTY yc.) 0p pate cue wee DODO ROO ee tekey, atic: ater shir acy stats 1,200 00 
Agent, Alpena County.. Gt Ee L2OOKOO Peis se tearh cols cimns seta ere ase ,200 00 
- Agent, Antrim County.. Spite ch mere ee TS SOOK OOM rie ae liom tere cite eee 1,200 00 
Agent, Baraza County .....2...¢6... 55-5 TSO OM OM esate sires | a ei eyecare 1,200 00 


TABLE NO. 10—Continued. 


County Agents.—Concluded: 


Agent, Grand Traverse County......... 
Agent, Houghton County.............. 
ASEH LONG OULL Yea eee rae ene 
Agent, Jackson\County..:... +2202 sco 
Agent, Kalamazoo County............. 


PAP ECHL. calkaskan@OUuntys. sc +s. te yenebn 
rents eon C OUNLyA Uocermns eon ete 
‘Arent; uapeer County: ......2.5 50... 02 
Agent, Livingston County.....-....-.-: 
Arent. uceiCOUnty. cet. Seale ee: 
Avent, Macomb County..:.2. 2250.65. 
Agent, Manistee County............... 
Agent, Marquette County.............. 
Agent, Mecosta|Countyas.....-00 0 os 
Agent, Menominee County............. 
Agent, Missaukee County.............. 
Agent, Montcalm County............. 
Agent, Muskegon County.............. 
‘Arent, Oakland County - {05-2 57...) 
ACEH wOPeMaw Countys. ss 0o..cne ak. 
Acont Otsezo) County: 4-08) cick kee 


FAP enn OttawarGountyie cesses esis el 
Agent, Saginaw County...5..-....0-. 54 


Agent, Schoolcraft County............. 
Agent, Shiawassee County............. 


Arent, job. i@lait Countysoa.ds- cst en 


Agent, ot. Joseph County.....0d... 2. 


Arent miuscolaiCounbyat tara ts sorte | 
Agent, Van Buren County............. 


Agent, Washtenaw County............. 
Arent mWiayne COUNtY. ssn. o ce kee 
AP EMILWVEXTOLGN@ OMY dees seme ee yee 


Home Demonstration Agents: 
ASSISHAM pe Adela eas am eae oe 
Agent, Schoolcraft County..:.......... 


Agent, Houghton County......9....... 


Agent, Dickinson County............:. 
Agent, Chippewa County.............. 
Agent, Gozebic (County... .2...25... 20. 


Avent, Alleran County cies «teen aoe | 


Agent, Kalamazoo County............. 
Agent, Ottawa County 
APOE ob. Clair COUmty annua Sistas 


Agent, Wayne County)... = 4. es0.| 


Agent, Oakland County................ 


Agent, Manistee County.....c......... 


Stenographer, Administration............ 


Home Economics: 
BIDEGIALISU SPORE ot ee snistc cpa ne ane ee ots 
PDOCIGUISh. Mean wich coe haath cua eakee 
EDSCIALIS (ert hides ish gnc oe dns bamlene 
RIGHOPTAPLED v6 6 ficsacc hie oon eboiest ree aes 


STATE BOARD OF AGRICULTURE, 


Rate per 


year. 


1,000 


1,200 


Classification. 
Experiment 
Current. Station. 


Extension. 


$1,200 
1,200 
- 1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,205 
1,200 
1,200 
1,200 
1,250 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
200 
200 
200 
200 
200 
200° 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 


De et et et ee ep 


to 
S 
o 


1,200 
1,260 
1,200 
1,200 
1,200 
1,200 


2,400 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 


1,200 


2,000 
2,000 
2,200 
1,200 
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TABLE NO. 10—Concluded. 
Classification. 
Rate per 
year. a ! ‘ Extension, 
xperimen 
Current. Station. 


Extension Schools: 


MMMM GIV ISOTaycsern coustereters) cise cee ouie,s Meee 


Boys’ and Girls’ Clubs: 


PALO MEA eL. acct serosen eoniehcccee enauna: 


Assistant.... 
Assistant..... 
Assistant.. 

Assistant... 

Assistant in Girls’ Clubs.. 


SLOMOLTAPMEL vo stsvecs s.c\e sis we sce Epa ne 


Farm Crops: 


Assistant Specialist......... Wea sts alle: @ 


Livestock: 


IPCC LUNIA hoereestey retire Gente wel chs aint ss 
MPSCIANSUL ee inioauwaepioe cre ecke eias) ators 


Horticulture: 


SP OCLAMBL tater erotevtene caves sterantts «es, ale tecans 


Potatoes and Vegetables: 


BID ECIBLISE te oe scald wie aero ac 
MDECIALIRG tytn ue are Ue Dekel he sisal, org 


Control Inspection: 
Assistant ....:.:.,.. 


08 TTS igs ot es 


Markets: 


MPECLANIS tac tO ca ero felae, =e sels Me eke 
JAGET STEN Si it Eats See Bann ePIC 
ONS SIS ULL Laver Micke eee oa ee Gyawe ts Stel es aekens 


Poultry: 


SI PECHAMS Etats aot cn cye ranaianaie tele, Seam aay & ees 
PAUSSIS AMD LA race ciate Stoke alate: Ghee ohne eons 


Boys’ and Girls’ Club Agents: 


gent, Charlevoix County.......... 
Agent; Genesee County. <..24: ss... 
- Agent, Houghton County........... 
Agent, Washtenaw Count es it 


Agent, Wayne County.. 


Re 
aD 
D> 
i=) 
(=>) 
So 


ee 
en 
f=) 
o 
lo) 
o 


Nobo 
= 
° 
i=) 
(=) 
=) 


a 
NI 
So 
o 
S 
fo) 


a er ey 


$2,400 00 


1,620 00 
1,020 00 
1,900 00 
1,660 00 
1,800 00 
1,600 00 
1,200 00 


1,200 00 
1,000 00 


2,400 00 


2,800 00 
2,100 00 


1,400 00 
1,700 00 


700 00 
2,900 00 
2,700 00 


2,300 00 
1,500 60 


600 00 
600 00 
600 00 
600 00 
600 00 


SIG Galles te rater tata tS vx ray eye ecoete e $708,735 00 |$475,235 00 | $85,750 00 | $147,750 00 
Vocational Teacher Training 

PDT CCHOL iret Deane nesta aceite 3,000 00 SL000200: |e te race 

SEIS HGUI GLO eeeteter esse eee at, ties Stade er cy syiac ebeiols 2,800 00 2? SOOUOO Wie Sete yactecsee nets 

ASSOGIALE) PLOl CSBOT/ ti.c0 sale: sepedels- a, cise ee se8 5 2,500 00 25000 00 anew ome 

MISERU CLOG areata hn ate = anlar eo Belen 1,200 00 1200; (OOM WE vateenarstacaeaa el 
SPGMOPTADHED se shay - ean eset pe cata ser fray Biieys Woe 1,200 00 1/5200) 00" |e te es 
BICHORTADHEI Aer. wen ant) Sui wale ere Bayne 1,350 00 1), S50: OO Lith eel eee 

oT ANCE otra ORR De ETON Rcne $720,785 00 |$475,235 00 | $97,800 00 | $147,750 00 


es 


*House in addition. 
t+Rooms in addition, 
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TABLE NO. 11.—Salaries Experiment Station, fiscul year ending June 30, 1920. 


EV IPECEOR ee belo Ge rere ie tase Peers oe ea hes See Se pprSlea a iM s Biro nares EP te eh acy cea 
Assistant to;Director and Live’Stock. Experimenter.-. 22 21) 2.0% wo Ss we eee eee 
PRIM Al SP ALHOLOSIS tay <eon oe Se Ss 58 heh es es ae ee a ee eee 
11S ECORI NG 5 ee ARO te oe ES SE a SSE t nan ea ek eM ESA Sos 
Rekearen ASsOCaLe dan BAacueriolopy-.:> < lose scence diet Lae eee one eee ae ee 
Ber eseatch Associate in GaCberiGlogy 2... Stace ars sew ee Oe ee er ae eee 
Ese ALGhASSOGlale iN “DAacteLiOlOZy . 7.2). Sale. Meicis nig so eet ne ee ma eet eee 
Research Associate in. Bacteriology: :.ugi.% coe ane tn Deke 6 aoe ee eee Oe ee eee 
ResearGhenssociaLe in ‘bacteriology. . 3.55, Shas sen cee ee in Ee 
ASN aE ACLCLIOLOLY:. <.. tls sis, 2 oe Le ae eee OO Coe ee eee ee 
PUSS Suet ha tS AC DELIOLOLY 27 oats 27s Adore ahs A ee ee ee oP ee ee ere ee eee oe oe 
PAGSIS UAE LiL TD ACTELIOLOLY) 7-0 2)o-2e = oo atepoek eS eT olay Loe mee race ae Sie ene ee ee 
ESE MENI Semel aad Sek Sy. Soe Seem te Sy steele ale CE SO eA ee a Le ee ee 
Research eAssociate in) Plant Pathology. vasear oe ner ee meee oe ee ee ee 
ResearGheAssStallt in Oban ys 2 pes ont a) Norn esac ete ee eee 
iesearch-Associate.in Plant Physiology. ;.4,. 3=5 eee see oe ee en ee ee es 
ASSIA mb lant “Pathology. ei. assets sen Stig oie Oe oe Oe eee oe eee 
ASHsrane itr lant Pathology oc Kimya crcl ocheaere Sele Be ole oa cite en ee eee 
mise Plant Pathology: << Sc, en. 2) acces ere ee Rios ee ee eee 
‘CISC ee Semen cen mote Rt AS: ns ak Rae tems Ses ee a Smee | 
iResearchyAssoclate in. Chemistry -).2 5 = sec 2 pelos Ce en ee Lee eee ee 
escarct: Assistant in. GHEMISLEY mA. sels = aes Se eee Dee: Se ae Ee ta eae fees 
Assistant in Chemistry 
Assistant in Chemistry 
Assistant in Chemistry 
Assistant in Chemistry 
PASSISUARE ON. OHOMUSEFY.: 7. water nee Hitt see ea a ede oe es Eee ee Ronen eet ae 
Omen inspectorsb eriilizerand: WEedS-ko ea <i ele age ee ee ke a eae oe oe eee 
Inspector Fertilizer and Feeds 
PRSHeCLOC BP erLilizer;and (leeds 8 Mey ay eee re oe ee er Ele cn echet CEERI Re eee 
BOS DECLOLAU CL hIHZeT All Ge CCUS a. aif e ac cymes oe nto ea ae wee oe ot lee 
Associate Animal Husbandman 
PO AIEySEVOSD All Malt, oh ey ete erie: veteicie enh, pare RS oe ee alee ae ee a ee 
PASSA IN Dany IN Se se ee Behe fe mice eB he oe Re ee See EN Ek Ce ne eer 
PASS INEATI USI SD) AN YVAMPE ars poe. Sy tieys ee Siege eee Oe ate Pe Ee eee 
Assistant in Dairying 

ASRS LTDA) ART VERE =, "cy, Reet ae poo eC oho ER LEER OE CL Len See 
Field Accountant in Dairying 
Field Accountant in Dairying 
PALOMA OLOPISE << See tere sd is cian soci Bee Sic IES IE Mee ee PRE ee ee 
Research Associate in Entomology 
SAS Iu NELG LUA EATUR OTOL ORGY, «Fs eh oy xt acs clea Ree eee eee RE ie ere 
HULA CROPS PMD ERITDOTILET: <5 2), 1.3.05 cock Sie oe ike ee EE ee ee Eee 
Research Associate in Plant Pathology 
Assistant in Farm Crops 
BHR OTOP SRS LEEMEL Shae et Ry Re SIS cet oh, ONS ES Do eee LER LE Ee CE 
Assistant in Farm Crops 
ASS ISUATT CPO AEE MCT ODS 34s 2 isin coerce ae Sie aie eee Ries SU ee ee tere 
SSIS UAL ORS Elan PSLCOCINE Ss. Bech. a. Sas Dae OS eM Ln ne eee 
Farm Mechanics Experimenter 
PSS a Arn NL CCHAIICS >: Rot: 2p ci kal. Cea ee Dad ceo ens ae eee nee 
SSIS ALES ICAI AVECCHAIICS Se 2 Me Kae lbh Poe ee cot Re Cee Ce ee eee te 
Forestry Experimenter 
Horticulturist 


Assistant in Horticulture 
Poultry Husbandman 
Assistant in Poultry 
Assistant in Poultry 
SU SUNT (OL) eat ee a ee a re Cea aan pha eae aero bra bree 2 eu toes 
Research Associate in Soils 


Assistant in Soils 
Assistant in Soils 
Soil Investigator 
Librarian 
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Administration: 
TREC hee EN MeN eee, Oe ore Has eee lee, my corel ke final Bhd ye uals chal wieenyey ote) woke cue Gebietes $3 5550 55 
CC ee ne ete Neier tren) Smt dare es Sa laalde aresinigt as sages oti ip 1,400 20 
SFOS TS ET Oe ac ao 8 a Ri a ee ee RS ee ae Ee ee 1,400 00 
LNTEUTIN EYE) RS A SR ae SRG ee a I ge 1,750 00 
STBTOEIRTT IGT S a> os orc Ald tia atts Dt ORSON ns eRe ee eo a een Sane, Samora 558 80 
‘SiGe apres = Gerd Coe hie ee eee ol ear le Nene ees a 286 55 
SLEMGDT AP Cl temmar race Tinea te eee aye Poe coy2y 5 al sates ctr. Ghole ovat so, sala elle Gece @ibue’s ete ota = 415 80 
County Agents: 
eee Gem Ie GrC1 Cae ee ett oe is Fle aha we ocape de avh ao -cile wid Gy ena eo) e aeeeedve dees 2,050 55 
UCASE RYU er nen eared ae Ee ay PE Fe Raa hrs fa ora Siiele veo Faisal a stp alae bie dpsed Zlahets Sf OM Sisbsinck 1,500 60 
PSN E ALCP Te pep eu eR er Nee Tees eke las eee ce Sheol motos Gra siiel eltaldee et ye arepel oye aie tele 975 00 
EATERIES op Soo Get oS BLE Gl OMIT BIO 10 COICO” C2 IE eee oR eee Ca 1,478 40 
PARE YT EME Ta COTIT AVR tei thee aioaest eee r os eee cea cbse sake’ sete & wile! eve (oiyoid) ova Vovrele mailers © Sue cesal 200 00 
CMa S LAGE a LOT Tinie oa eas ote aiG O Ore el POR ese one ell rie ee en 1,200 00 
EVER. ANIENE (CHUTE R a asig ban 4 O10 ch cane ERE DEINE ata ie eee LAr ee ae 1,200 00 
eT NPM AE ET UTIL CCU TELA Pet eee A cy net cen iI Sa stieiet os bes roy) eel ofa p)-ak'sy aiayle) oieina ovens towel liane ioMerregan'ete, ous 850 00 
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Neath, BEV Ay OLDIE y, 515 Ole ap eneOa Oo Ea A Ry a On ee ea en 1,203 30 
LETT, LBYSV AAT D (QUO TE DIIS es ate rcaky cart Oe ciucuichicg Sy ey eS Pheer cn aE On ca cE PE SE 1,200 00 
APOE ELEICHACOOUI LV eae ccm reece eae aenol® coreltel ss exelalers everd a ee oun suaue ieee, ey 1,150 55 
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EMO ASS OO LY oe met Cec yrgtcten te eeiie eee cheevie Sas era ske fo. ae donne: apy acllaa e\Svexera fe. apis io\lallens) sion 2,198 90 
Arent CuarlevOrx COUNUY2 «55> «cletiln dee us ness eye ane eel ak Sy ore ht ES oh at 1,200 00 
Renin Cheon Pain @OUMUV oir Tiere oie aie aie eses ets ce ai = oles aches Spa ole e's tie we acer 1,200 00 
NEG, CMT CHT TNS oe 5 in OlONSIE. Dyck wo lolane roa te te cue CIDE PDD ce nO Ae on its te 1,200 00 
EE CEO LITT T ONIN OULU rater peepee role = cea, Set ste ans Scere aksucie eset e wins lle te! e be, oue aierajeleyere 953 85 
SEED E LL Ag COMM GY Patan ee ead iets Relais aes. sparse Sees wire! «Bicol Daa lnpic ar ae atin, 6 a ceva afer 8) 'FpOCR 1,200 00 
EMM CKATESO LO OULU ees orange Meee) SEI eich onl Ta ei nin yh fave nye ned See Ma eveyone) caver eyaav® araraione eR Rel Tir 
A Perea OEMS OLMIL Veer oie teri ee va idea een es chee a) aj.n. ef sbliene) s\n) slereliay authevailene\'@ Venn 2 1,036 94 
CPR RANE RCONUGY Cee ie eee tai 2 econ e) ohet > ial) aie o pho) ol"epalal wie, seal clupemeus 1,200 00 
PETG CHESES OOUDL Viste aeons & sitters op ch okt sre nares wiles Gi wells we es Sh rate te pany at oats 1,200 00 
RETR LANAI (ONIN EN epee tenia orcn es eet at PIN (ol die. Koa an gi stad Hh oe wsrieve Cove ore) s Whaat eyer allele 1,200 00 
PT MG OLE U ICL OUITL Vann eetae A arue EEN aes cece ei apt Eo) aie nal eno Penn tre ahs ahh te pugyar etn an 1,200 09 
Are Grtand @raverse COUNLY 5... sje. a-% ce eee eS y ee eats a EAA geen ore Ee 1,266 22 
PCI am TOME OTIC OMIluVer + mentee eis, kere: Sete Ratin! seta auia a, oils > titeys Gln a) a aboe oie wake annus 1,200 00 
ETT UL OUINMO OUTEIT Vee ere ce eevee tte eaicliseats ar Fae uel ove Sistem, 2 2 ce ole oie chs « phels a aie otelle whole tle wllehy 1,200 00 
SECT EAC KONA OLE iveunente ad eaten cert niet isan © fe hoe oc grs s «Siete dice a late oha elatele, « 600 00 
PPO eel AtinlaZOOLC OMI cereal ea neers Mare ae nes els che bee ects woelinea dpharsyalajaalawerate, eve,s 600 00 
Seyi esa l ea Slew OU Wan oer Rance cect ery eer Ray cence easy cew ese encores uel eve odin Adeye oageAS 6u¥ we Pecaies 1,200 00 
ren foeNnt COUMbYietie. akan ol coi 5, ieee) sane fo iene oe SBE ers td aoereo, o UE Cara oleT oe 1,200 00 
LSet, LUTE CHIN Peas RASA Bic ME ey CUNO mis arnt Cee aE earn ECan arn Cee 1,200 00 
RET EGE TIA CELE OUI Veer Tevet act aise ores les aus fo, ane UOVe we. ai alleys (ho! Sine ete aca vmieyeltbnke sess £00 00 
PROC LVN OS LOU LC OULU Var Wart atic erates cteaskc oie cance ensitie. bse! enofatete (oe usiens el sya eveyone 1,200 00 
CMe MCOL COMME Em rrr h take eee tie ie pines clic ee fF wre Sucve sic: aionle blcise.ey'e (a's wpaceailelane wien seer elel er 1,200 00 
AES DTS IMEEM IY CHOI Ny ¢dedrormime cir oid Bie.0 Eka, Sac) Omg INC eu eicee) eerie Caen Noa caer 883 20 
ESPEN VRISTCCRE LITLE Viton ee ae ar eas, cena tre a, eitensca eho) Oeoe jen ekay'c ln) oPanayenss esa 1,200 00 
PAS EN VEN CUet Le: COMLY cee rere led neermud Siete (a cise a fenalls Savicie eer: a ais Aen wueionene, aoe Unie es pines 1,200 00 
AXP ee ASON es COUN EU Pe wore Nou tere eateke cans stoke aisha s (as <Pcbere, 6alols nici ie Seles wats AD» mpaees 631 10 
Arent Mecosta, County... 1.0 ec eee a eam at ba et I aay eek Se eae we MNES Pe 1.097 80 
PENI TC HOMMINEE OME Yd cimeseie Cire riot ie oie cae =e Sic ejecta Ae ace lao verele an © a Sls 1,402 20 
PE ie NISSAtIKCe COUN Veer te tte ei eS oe tes oc are asl Sip Stee. wens eiere eye orapw ete yel s 1,200 00 
ROS TEP SEW LOUTOC A CEU ies ete eect eas betel raters lo fer ay oi Stone) oS. 51%0.49 in; ce lier's she leh ave love oie Fey vieieg ahs apelte 1,654 95 
SET VEGUILC ALITI © OULU Mares peta rettry ers uci eyo syst sieie a sate) + (ols. 2) wih ga:tote soi Shoveve lene whe) availa 1,200 00 
Aer VON TMOLEH EVs © OUNE Vis cons eye eve srei el spouse Glo) aeseeeecl ohn thm, eve stp inne « a elareiegh igs de) mies ies 702 20 
Neue ViTinker onl Goun tive mpemen in iat re te tito Sisters eames eons de muevele Come ol ef aveteye Moyes Shecame 1,097 80 
PRIA NEN aN POL OO Tyine Perce ae eric Mens ese ory ste aie whee oy eteatew ee eselere Deedee 401 10 
PCT nO) KT AGM OUT pyar ee eI arcane inl ais sas es GleH ene G tiche ele @ aiels ele eve Saree een Sar stets 1,200 00 
SPO PO COAT AO OULU Vener te cya chte Ripert icy i Sasa oie etenS ues Sorat» inn) ap aa ayelelerert ie yecevs[sinjs as 1s 202 20 
ATMO CIA WAG OUIVE eet Te ieee reroicle Spee cibote.erolotelen nyepavie wie) nfe3 1,200 00 
FC OSCEOLA OLNEY at ered see aeui rie iat ane ISG wheres Ss nce cubasvoue. owstle byeiaie te views Whose veurpoheifocaye 797 80 
OTT MAOH AW cl ee OLIV rare nie eer ai ede ore n lalei a, leases nteos © ere glee 2 catMacdis @ © am sua) ahaele 1,931 87 
APE MOLSEL. OM OUN Uae TRIe eine siete s Bec ine teers av sie visti ceilg alle: stort ap Sisvd'e eiemusle ‘sie «ale leila lonevelze 1,200 00 
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Agent, S Schoolcraft (HOTT Nf: Se Gee he ee vc EDO oH ee ni Wo Een Re COT ning zor 785 86 
Agent, Shiaw DEGED CSTV SE 2 ty ee Es Pe eg OLE OF ce Pai ED Nn cohen 1,200 00 
POOR roe nee LAAT AC TILIA aoa) etetlsucetatvicereleie s alcaie) a5) ah elie toe ite ti ade. oe Sal's Bue shay 4 woyotayont lle sun) edieng 1,200 00 
A roriiete ASD COLETTI rar Sie ae ae os ie vas SA ete ner Sia esata, Aen) Conia awe awn a 1,097 80 
PEE ea ISCO LAN OLR LN eee iets oe IGT Le cereal Ain, 5) cc bon peee ons ohet Bevo va laysa, teet'y aps mje sum ygle e's 1,200 00 
UCN eM EA LINES ITC OUNEN Arie iae cua cievar ses sacle ote are coed nl aeaelovcjalevavai @-ayape!h nce «ly alia oidie otf he 1,200 00 
PEIN VARIN CTA RTC UTD Yc, ts hate cr eeey cleus ais ee shrileatie aes eal sbre. 8'ajlyroi eye. Bs (n'a. a (oi'e ips ‘aus, we) oad 1,200 00 
SAT ANNAN ATS SO OIIIL Va eto rome... dst alonateies afeie cla cols aia ny abl ahstea rho. es a th nova elovetaaln aa 1,200 00 
PNET VVC KTV CULTIL VE Perel ieee od wis tose oes eh enea el have vole, lice a GEaNamace einle ke 4 Ret 1 650 01 
PEM SED ILe Ta eget ecient ian teoe) Poa «el Fale ors Was igh ole nseiigha a ayer fea suelal ema ade AIS 993 80 
Stenographer Ser Re errr a ernie hE RL oye Ney eer Mets Noirs aan Aldnataleey ered War sicaae (ete a! 891 30 
Btenographer.. seers pe rete ec ere essere peep seer sete eeD ree Lene ieer ne renee ae ese 1,075 19 
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Home Economics: 
SS ecialistrilmCHarzesnes tos see Mey iebs, io oyayelationere 2 ie tal er iahes oho ao oye meek i ge 
SPEGIALIS DE epee Aly = eee a teks reheuevirte tie) shodten ancl teueiiee, ete http elle cus [-Neresisi rien teks a te iene ie 
Spoor Ty Be Bik ee eres area MeO ite lamin agin iy ean Meow oanrc\ ols Robina aotpran oa ott Oc 
SSOP CIAITE INS A Go pi eicau ote Oita Sinica ORI ma tiet jo ia ctctoys uo Oxo doh clot 
Stemoemaphen iret cet coats uels paws scotaee amy s AeieaefeYeusleyel steht seve Pecos Rotana saprreriC 


Extension Schools: 
SHipO OA LEO 5 eee MTom Dlge sO Om ro GOR oaucOO.c cur GOA nes angio eras 


Boys’ and Girls’ Club Work: 
SUFI] EGCEV GY) CS en nee cr Pera tragic ren 0G che ore ONS.lamcneCIGIO PhOra. oko eee ee tLe th aera A 
IRGETE IE GWA) FTX 5s) DR eR ee Cae ee Rene Ie cdc oe atin ov eecaerrs home ere aU nici wrayer ob IoAys Coc 
ASREF ECE RD DOR Say dee Ch bo) ett tele Mn hyn Sinn stolc ns. 5 Golo mtb es cl cuter Geen biota > citLOloia Bats OS 6 cor 
ZAGISTIC TIE G1 eae oe een an ee a Se cent Oot a hiratttes Mechoea aed GiD lake diommiarD ot pom ar 
JACET GIG) a) ROR ce Oba ae ra ert RP aae err ey We scents ct ty, Won Dien Coota Ras amines 6 1c jayrl/c 
/NETTGIE ACN bse eee eRe cleus ete arate tstcb ay roe AIA Chatemer ans Ole Sold opeoKc Sith ROMANE RAG et ys Se soils cs 
PASS staarktinee tne he cate cats eet hore ree mrhapebe ces hain oe eres awed the ems nae avila are fate eae cst ae eeee es Reane 
INET INES Bx CY} N11 a Gees eepemeiean-ole, Sie ina olan re eeitlo oitintetc a Ma Ie saline mimtele <t o-6/0 < 
Aponte Babar a © OUR Yee true rset aerate ices Soke ee een en ieee eect ate ate Bo og caty 2 
pent Bay COURT erect creer te arti te et rare eats tet cee Pree ns Aan Ua nae de eee ee 
AMECAnY iy BLean atts) FU 2010101 AN eee ore ee cee miner eealonrac tel Ole Sach eied ata ria At tos eee io m cicy 3 Sroka an Or Stas Oo 
erent a ranechy COUMby pier vet sae ee oe ied errs poke Oks Oe EPR tte faliee Meenene ner aL Renna nein te 
Avent. Calhoun @Ountyee ee. ce ay chairs steetie elaeic tafe eons ae). o Theat evel air enon 
Arents Chippewa Ou tiie. <2 oy aerctaticid nl Sicuen-csme pictaucta sevice) hetenaie ev ave tate henge ae 
INE alli LOMO) NON PTUK COUT MAL Ynm yaad aa oe oR eI ceae San Oo worn s bind dobbs dior cmawle oti cals oc 
IR SETHio Gr CNESCOY © OLINUN Za shat cee ayers in no toteteretrssce teuetaian ait cal saat such eon amie Oe ae chewed oaruisse Lt 
Ap enys EDilISdalev@©oumitye ns 2 crarcan pane cKee ne ais ieee sites ed kay ei cueeati tetera Reet 
INAS LOWER MOOG Es Ganon Ao eae UO Sac onmse hoo oben dace se ees Sil 
JNeqeimiige ated sc nila GLUAD VDL AV aumunn loi IGt iG oiola cules 3 blag barenmnne nd CNA aa custo ow gota p er ho bas 
ILS TS AG RO) BR OLOLD VaR Ie eae ae he py eta clini cao ACL oNCIENe A Ceene la, OG sis So nian nics Carl Bao Gace 
AZ ETIEM ACKSONNC OUMEV merce cis sen ecire etait ye tae taie seen rae etoucate oe sirens baeea tea Pe eet errata ere 
INAS el MS MG GTO A pees Mate ion aiono o Bicaac Boe ieke bio audit al Sicha Go. a cunicrecreucy oes Rc O atte: 1G Sh3 rao 
INI Tiel CSTE eeu CLOT DAN I cael ey a eeeppe Cre uO er A orhcee Gin cad axin,cn, Go mne aha onde eeotD, Sinclar Gianoete 
INSET EOSCEO] a) WOU Ty: gare bee cect uel tein ote e ecabeacted aay ns eens he oie ents eile ata al ee eee 
ANGE THiS SEDC Ny (A O10] 01TH Ae eRREE cn ran becetl bid ct One cno icine tain tino eetey oie Slats Wo ak ot 
INE AD I» Went Acts COW IN gsdio se OG cidiciom binge Bat oldtd cro Bick COSA diodes Sas ao roe 
NE CML WiASHLOMa ws OLNEY. neeicis Quete caielgie eicser cu cpedertotay ff aiituet ate) wi enee ite st adonen ay Ohare Meets cme ieee 
AS ETIE MIVA VILE @OUMt Yes wesc Aco wie Sich tend AS MSE ol ele a,c thews idieuntToh | Avy Ansett earernemece 
SHEMOR TAD MO Iiiase ene Stones eR Vero d cf eiliar siccngena tate cepiicahyel cam/etur ss eae ented a) aaah ee aetna 
Home Demonstration Agents: 
IASSIStanipe bead ele © s) Asti waste oncleroae cine oleate e 
Agent, Allegan County 
Agent, Berrien County 


‘Agent, Chir pewa County 
Agent, Dickinson County 
INREM RG OPEDICLCOUNMEY: 1 teqraale suse + oeiuSey dice sumer e wie lle «Atel peegn Lien cee Nir eee nearer 
ASEM MELO PE HL OMME OUN Ey suc tiie tats ce cde Siar aeek Coeeet aie tee pen ae eS Poe an feo me cee 

Aenea amaZoohWOuUnty sec trte ones cao ce yee ei ene esd: shes ane ae Onan eeu 

Agent, Manistee County.... 
PREETI MO tt aw cis © OULIMEVis are teuaan co tteclce rita eat ave rarieatinete (ole a gets Me Re Poet co re eee Rae cane 
Agent, Schoolcraft County 
/NECE) reat sh Fg GA C2) 0 ea X00 11 th NIE oe a Anes a An EEC EE NAT eM OM. CO Ae eT i mado etlet atone ghee on 
Agent, St. Joseph County 
FU ZOMI MV AV Te: COUMEY of ca)orace grace FRM erie eG te ee eee ECR ot Gol cra rence ee ohe Siem atee 
SS CELLOP TAP MEI Str hal ccclatiess. Maccaitakieereas cals Meare Gentle Tee tie aster 


Farm Crops: 
Specialist 
PECANS ee lnetes r tates jd oboe entre 
Assistant Specialist 
Assistant 
Assistant 
geen 


Live Stock: 
MDCCTALISUx fo tex se recone 
SDECIAIISt. oe es 


Horticulture: 
Specialist. . 
Specialist 


Potatoes and Vegetables: 
specinlish=...05.05 220%. 
Specialists... che - 


1,000 
250 
789 

1,000 

1,000 

1,000 

1,000 

1,600 
783 

1,090 

1,000 

1,00 
168 
790 
474 


636 
1,462 
625 
850 
300 
900 
250 


1,067 
384 


1,746 


168 } 


2,667 
1,967 
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TABLE NO. 12.—Concluded. 
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Muck Crops: 
SSDEC Alig Ueee me cRen e Neutie Micnevene ntti etaire. crs vases olan tre tec apecenthline tobe ts! 15 elviejaleiers oetma wre mtvarh @ ome 


Farm Management Demonstrat ion: 
SSPE Leal US Cree ee ere tare coe inc vam tuner Se che erie achoiis chayti'e)'n ie, fle eM sl ele leue' a jayredewe ie: platen eras 


Control of Insect Pests: 
ROCCE IS ee eae eect Meas as ee aestae che ae sara eral: (2 ele eya.c salts, 5 wisveedeh Mehoh sa ele @ cote ie Sidi, op sat Oy anova oe 
SOP Ee OUR 2 BO Oe BAS Gio BO 6.0 OIE CCocie, OR enna Cue ao tape Ieee SRSurEenR TONIC PR Enia ots estar eae rie 


Household Engineering and Drainage: 
CCA IG eee eee er eae otc Sesh aateo ate aanicsl @ va eve wieip ini eiors Sie accra long aise aes yarn ue rapenoravorses 


Yorestry: 
SEGA ale cis.cid od Se clad nici SCPE IgE ane DEON of CARS me nea RIOR roar chee CET NC OREN Oi 


Dairy Products: . 
STEGER. cio atop sundial .d Aonorgts crn 8A bait Gi Ors Io ae chci ict earn ce ea ence oar toate ect 
Markets: 
SORA oc 5 a code ooo dod Ahem OMe Coogd Goo MeO One Gb 7 9.0 SeMas nic naamoR pedo om rooms 
Assistant 


Poultry: 
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SUMMARY OF COLLEGE INVENTORY, JUNE 30, 1920. 


Buildings and Lands: 
CollecenharnjanG, Parks Gil ACES. alo s,s kes ais Ee Eee ee cee eerie me Ce $67,100 00 
PATHE EGRRIELA aNd TIVE WLS ACLES)..ccs sets cuss ele Ricwe ie tack wil geet ol aa IRE ss een eres 1,300 00 
Purchased: CDs Woodbury, 1916; \308:82\iacres\. ec toes perenne cee a eens renee 38,602 50 
PUnCH ASCH OMS ea CLES s. .'\.cerce ic inialtene Patasensadeles WaSiate Voie baueos. atl duaee SaROTaUA Oy oucuctre teen eee ca eaten cee es 3,375 00 
Buildings: 
mibranyeand Wiiseunn, (built PSS cae see terse eens a te eerie oalnaaie ae Ia oe ree eet 22,000 00 
WiellisprHaneReburltyl905=19 0G jess, ctsiensec ote uenreiaponine e ol cia cal aie chee erate ae eee 55,000 00 
AD DOHA Bink 1888 Addition aS 96 ee coe mee cc heen betoneta eceuste cena neta. 15,000 00 
Chemical Laboratory built in 1871, south end addition in 1881, east end addition, 

1100 ede ee mn Oc Re Pete BU NAN Ot AR a RR TC on Ce ey aN Pace a ie tote A AG 35,000 00 
Weterinary Laboratory built Son. ose eran cored cen een ae eee re te rune eee 5,000 00 
HorpiculturallaboratoryaDiill pl ssS= icine mee fin rete haat icine Ficieiitere oie 7,000 00 
Entomological Laboratory built 1889, improved 1897...............00e0ceeeeees 7,500 00 
Botanical Laboratory built 1892, improvement 1909................--2.200---0e> 20,000 00 
ATINOLY DUT USS: ork scum cust ccd Se ere A er sate hon nasa eee tegen eichen rete hepeemeus ene 6,000 00 
Greenhouse and Stable built 1873, 1879, rebuilt 1892 and 1902................... 6,000 00 
President/s-and-twotrame dwellings builtlS/4sc0 oe 2k cee eee slate eee 12,000 00 
SLE Dmck dwellings *puilt LS 5710 sama: 008 Se meen) aie aunt clive ang en Pen pe Oe eons 18,000 00 
ire frame house. DUC SSO. ees eee ae ee Teton eee eRe eee ene eee tenet 3,500 00 
@ SNH ATT CSNOUSE ee eae eas aaron Nero eee ee ae NSPE aac Paor ete Sade eens aoeeeetes 2,500 00 
Howard Rerraced welling built S88 a5 8 ee een eae ee ean ae 13,000 00 
Havmenouseidwelling bDultsis69s- 5 se peice ol ecee oa eie hie oe er ores ene meee 2,000 00 
erdsman’s) dwelling: Dutt tlSGiise.. cece be ee eee caked e es, Wey eye eet eca eee 400 00 
Horticildouralibarntand shedehpuTlti nl SOS. ls aos tls cis cee ioe meet ita eae nee 1,200 00 
Bull Barn, CeDUUlt GO ae ee hee ache SR Tere a ee oe are oe GLE een eras 1,500 00 
SHeEpIbarn TED Wilt IOGEe acce we ce scsi Been axe Ct ap te eoraad Po tve coe eto eee eee oleae ene 2,500 00 
ELOrSe Darn bull SOG EE at yain eres met Leh ee cee sea) ee ate oe Rls: ae eh oe eo eetotte 5,000 00 
Grademberd Hann repuiltrlOObe ete oe re oy cae a cet erie Noes one te en eens 4,000 00 
PIP PELVALE OUND OO ere mcrch tie dietat cto nen hep A tate Sek eo cas eo NR TES ae a ine 1,500 00 
DD invADATOGRe DUT NOOO Me A708 cok bra cet hay bh. sen Vata ope enn tere pL Baca Mion eeenerS 4,000 00 
Hapme Mechanics Building Dult al SSilmen or see ceca aan eer Ge eletio ee ate 1,500 00 
Boulinysnowse Puli! G06 s ees ces tects ore Sake Ric aie ee ae A oe ee 1,000 00 
bneubatorHousesbuilt W906! psc ieee Pec ie rote emis oe ee ot eer 500 00 
Roultryahouse built moO sees. ee on ee ee See eee 8 eee eee 1,500 00 
pUTiTreS poultryy houses DUilE MOOT ne Stace ae eee aie oes onsen Bie 300 00 
pen prooder houses Dit O08... A fais ee Soe a eas La ae ee eee 250 00 
Compabanne Dail S78\. Bee hee ae eee ole ae een Lies eA Ee ee Manatee UT a Wee 400 00 
STAD LET OM PLS OAT rat AE Me a> ope a ae tal TON Bip aesatcac OGG. Rete E RLM re clay Se rae aint 200 00 
BTIC KAW OLR SHODEDUMITRES Dicceete tate cick ene eaten ened ChE atone iO one oe neater 500 00 
ObseryaLoryeDult SSO eee ne hays cro tee Eire ee catego Line SO ORO 100 00 
Bath house and fittings built 1902-3......... Pe eRe ah eer ean Oh enn eg LEDC 17,000 00 
Ja UCOYEY G) (ofr) Wee Chee eee tee ae eer UR NI aN Bay Maer Oe eT eS Ee aly cca Aue 3,000 00 
Wialhiirsroomiand. DOOKSLONE DUELt OOD este air aya ect nose. ee une ee em peers 1,700 00 
(OVSTE ESTO) setae cater Oh) SOREN EAR ee MD eR PAA Tg CIEE Me EME hee AS a SF dh ete cc 200 00 
WOMensMD Ul ding: built lOO OR 8s eee eno eee De Re ery Ai ohere Romine. eas Reena 91,000 00 
HOLES TEVA UU GIT eA UN LOO Osis mce aici bce wctesSeere wv ree eae ers ee oe ree ets I get ee Renae 15,000 00 
Bacteriological Biniding® DiiltAGO2 sa ol eee aye eee rete ene rea eee eee eae ee 27,000 00 
OW ETANOUSE DUM TIO: ocean ties coe tere etna eran ac nag, Risen eet 25,000 00 
PAUTINEM SV Speman Ui O04: 5 meee hack test tects Ae ge ane oe OR oO ae Un Smee ae 45,000 00 
Goldtstorare rebuilhelGO5 ject es eee ee SR ok ee nee eae 2,000 00 
iron bride over Cedarmkiver DUM USSShe sey mane titer eect dame etnies ie cntre tune 1,500 00 
Bridgestov Athletic Mielaly 5 creck or. Ste once ee eo RE EL Di ee oe eee 500 00 
IVA SNE ere Sis arate Sot ee ead Bab eG YG 2 Ran te ee ger eal ante ec Orem 600 00 
Hourihospital cottages built W909). Aa. fn Sees Sear ee eee heb eee 6,000 00 
Acmculiural Biilding, Diilt- 1 O09 ay ek ee en eee ee Aten, agi ec etter repeal 182,000 00 
PIED SILOM OV STE ask seh, ortho he aia atm \ence aa Nae ean Se eran nS OR eee 500 00 
Pie Peny fOr, SELUMGPLOGMUCHION, Wen va.. ric [sce doene erate ete ee ne oka tone. eee ene eepenete 1,000 00 
mewortenantidwellings built Olay ens 8 eee kien ee ent ce Os ene Ono 2,400 00 
New dairy building Duilt OWS. ee. as ho ens eet ee Rie lee ete oie eter ote 55,000 00 
MUTE SVLOVN 0-2 ates A Ane ae a Shoot a he 2b ee ns See re Wk we, Lew Set One Rene ae einem 600 00 
SUITES SULONIN GS :.5 9% sae cesses ce Ete he oS ORT, Cee ee En eee Tes eT ene 600 00 
WOR Stave COMENE SUlOS yc er teicher RS OEE, SDR eT TLE Ric oa eee 800 00 
BOTESURVADACKING MOUSE vscc fortes o/cste nx Shale eee tae ee eb Lesa ie Ieee neh 1,000 00 
Weterinary Laboratory, DU OU. “icici ence coke ene Mond ot ieee fein ecm enero: 33,000 00 
Special Chenncal iba DOratOry pun ae oer ee eee ee ene unten nen freer ey 800 00 
heh AOLaspallOL HneIMeering DULit LOU ce tienen ein Aare & Meals ein oem inane none ener 155,000 00 
SHO INOS Dual ts LOUG ae. yh csrak wlepe Sted aee eeike es TOT Tee Coen 26,400 00 
OPEN Oe MUU OM Gis a Site Fh lcs cae eke mea tachc won La eae arena 15,750 00 
SHODEN Ons aD Wile LOM Gre varie ketamine ck sks CRN etal era ee Ri ae re ee eens 14,500 00 
SECU MINUS ITM URL COLON Gi ctrkoy is snate ce At lain elytra euch on Sek Oe teny celveteet fe cacti eco nee ee 220,000 00 


$1,311,077 ! 
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SUMMARY OF COLLEGE INVENTORY.—Concluded. 
{NETO RD TTA D STH ONG beta Se cl Be ea oe, Par pete ONO RR Ne een ee a, $1,311,077 50 
Division of Agriculture: 
WepannMmenh OLA STIG MIDNA MH CNCAROM 1. (crc. = « «iajo ce nee co oo web dee a wd wei e blae $727 88 
DepaniMe ai Ole AMMA eELUSMANOT Ys: 2168 cic. enejers icc hip Hou as dae wes ee bos ee ene 30,308 21 
Rematinnem ED hel aly eo EUS Danny: soi. Sys es 2 aivkcie ale betes bs case chp une a wa oes Tete 35,549 64 
REC Rael) Camel ORIGIDUNUIT Cras wentyes overs Sn ocmy ds) out wis sreitiewoie ue etdyere di zcavn Sorace sielcaaeee awe 1,058 15 
BPP Ane igO tee ani CLODS ee ete wens ee. ys Aas eh siacu ee Ug ed ana cttoe ap Sesane nee oe. 2,973 72 
SHAG CUO ME eI UL OESCS i) ier A Ars belgie jane sv dis 2 onc A ioko elec Aue eo ola) -@ gue bee 24,113 12 
DE ECC Ue Ol I ACE MVC CRM CS a ets ieee et 4 oo. condo GAS ii alle aslo ol eee ana oem ts ais 13,178 37 
ee ARGC DROME ORCS Dg ee ee ae een fae iene cue Seis bud ete AIMS the MAD he OR ea 13,473 35 
Pepa isO tee OEULGHUUIC xy wus Aree ierd als od ora eo nce acces ielviel bbs + dyoemine ond. 4,326 95 
DWepAIMenOnLOULirys PLUS DAMON yey kee yn ee ce cree ene eee Gennes bere 12,332 78 
WEP ei LUCIUp OM OO LIS pment rir Mt Cy A Ne. |. id a Schl lore’ Heese wine. swans a lh << a¥donte 9,462 83 
Division of Engineering: 
IS AraneN bin CLV MNP INECTUM Oy Nel eeharaiia aievasel seis ico ee Gsve wate a oyStrod oa vies wnchaviie bisle 17,954 55 
OAVEETOeD CANVOL ELIT COTM Parerters delle over Sete seuss onsce. oie cteiayere = cata b5e Phew DE a dhe Sree Bree 2,852 08 
MepaALpmMenMOmMOrawine sas CSILMC cya artesd ate Gies coins wale aes dies 04 fs cianla eye ccvenc 8,414 86 
Depanhinent Ot Pi eerricalebmPINeCeriN ea eis sie tle cree eycisctud vos Golo Sidlernlaye eysvms speioiovarauae ce 19,037 72 
DEPALnMEent OL MechanicalebnesiIneeriMee sete sie. fcc +) sce dee qnleth wd sob eS core Graves 83,212 99 
NOMIC Oley EI KLOTISI OT ee tatewa cet Nya etict RPE cto Ser esereicesia ale Sele, Ania aot Sire e eueisiaba,o alee are ng 13,325 78 
Division of Heme Econecmics: 
De ATIEO HU VOUICH ae pair ane acetate eared eye yun. ee te he LM eg sus, Suz Peds scales =, eaereels 18,494 00 
IDC AGM Oly OWICSHICWAIRL sry etet me teint. as See wet rake aie seh aso Beer pees 4,659 29 
WeparimMent.ObeD OMEStI Cs SGICIICE set ete Oi ciiemera © son's Sis ee lab syo Pie s w/d'S.dhe)s wjetiners Sees 7,710 91 
Division of Science and Letters: 
WEG A NMEM OME ACLCRIOLO Ry sank cape epee One cep else's 5508s sVS de. 5 busts sweats feavous aye Masao 17,451 99 
IDEARC AG a SOUL eee ter mere tee Pree a TIER: Co ONS.) Sh okeuedt Salter sista an ieteee S 25,279 38 
MEN ARMM HIROMGeHEMIShnyee ne eemep ee met ALIS 0) cis ottese Ge ee pele elses atnsts aye 66,101 32 
WEDAT UC UO ts COMOIMNIN Cortese he ete erat DENG Shay 22 en a rqclalals eich Seavert ere aeekake 250 50 
DIED AACR ORME Ie NIN emmne wer ae teen mie ery SAA Wes | ade tees Sos aura 2 a avseyotcos ckepare 1,462 19 
IDE RAE EICH LAG etn OMIO LOM Venere mee Pap yaiconet e otake sore. -b 2 ite sna eh aybecie weno eee 10,618 88 
INGORE TOE LENO A as Seem tree Shi o oie pie Dittee OID he Oe One eee ee 648 75 
IPCC eOte Vu At Henna GS eee et mgee Heit yee en Me Ate 1s) elo tha lele. «alam etches 807 45 
SM AGC OM lVLCLCOROLOR Gem Meee inte te ra con tay te eee AIS ce ofa 0) ava Sais oun, dieliebeCoher bans 329 09 
PEM ALLEMeM Ons YON lueiyias CLELICE tens Sona ovat ache cic czreGre Gos nse s,elcue vlele-s eigvtie.a iGysve NAS 2,522 00 
PO Cr Urner O My bISI Cre yearn eA ne ate ES Nhe oe Rap lab are tere 3,501 00 
PST AREER etch SLC le Ner eI) IT) Deere fite Bee yates ooo eho operas ld ora.aia tage Suhre ca hes Sete 14,427 86 
PEA Otte LLU ST Cone Tee aCe Mp me eon ae fee NA or. cs Coc, Sys sist ate Sealer diheono eet 11,317 50 
DepanpMennOl ZOOlOpysand IP MVSIOlORYio> cclele s< sls cic ies sc cine ele ea efeusha oem ots 17,145 77 
Division cf Veterinary Science: 
CU ATA e Wg Oar Aka LOL ewed ee eet Tee ee Pan Sin. Sunee Mos Sets Baus ays ostareteie oe 17,184 10 
WED ALEME ME OUP ATE A Woks iLO Opsyaeeiae ean eect elie sme dual sods © cv eh ela dyevanetetalbna: ate» 6,459 07 
WEPALIMEN VO MSI LeLys Ae lINIC, wena eine cE ence sae caus doe age eee eee 4,252 27 
WEP AnuMent Ol VieElELINan ye WIEMICINes yt al. ye cllne ssc ys cece cline od pale nte tons 5,436 77 
Miscellaneous: 
Pau DLO IME) Ant peeener ae ar Meer eet RPG Tey NL se MA as gue a lalelguade Depa 1,493 35 
VOM PERC COLCLED IS OTL COM arte | et MMiMen Met SN Gal SENN oS) yaa sisy ais Soh evetehess ov eeeece 487 17 
Carpenter Shep........ Ia Ee rat ee SSE ATO, Tih yee Sua, eatee PLA Mey 6,799 01 
ROE CoeeSA NEL Pe me rath eae nd weer raenla te ee OR URL UOR ME Dh SN ad eis vale bye -n Sleye aE as 1,254 73 
RIGOR. crete lh cuties BIN Cea Le 6 BE Eee Sates SO ee nr ee oe Mme 3,737 90 
LUTON 3! aed com a 8 Gee Sale nmi hed? oi 15) ey El) eae ee 79,556 33 
Rene PR VCAL CTE SON Cte Seen nmin meen hes ee ate mna,+ sia asic; o a2 = obese arsine Oe 845 00 
Orchard anayMUrlsenrye LaSpeChIOMers were one ae aos eis chee cutee g ones ade este Nps 1,212 05 
[2ST SUIT Ola erie © Gcthe tie cuacd he Geheaae Be ty Cee ne cee ae eee St ae ane ene 4,298 66 
LP 85), (OMMOE,. aoe ges OEY Niches oO Ale ORS Ce OO Ine ee Re eran na 1,383 21 
ERE SIG GRO) LCC Me eae meee er MP vee Ni he Hl dsp vyaiev saa vce Dose ele she a, auahe era es 637 00 
ESE SS UE Siteie CLL Ce meet res re ya mene an oor os Bee IS NEST, sca lsgsvaun ys. Gide w. the eyeiettteud maye 1,244 28 
SIAR) CHRD ES oS BG. ac asia tL ius Oe Oe oe Der eiiin cr ec ane 10,113 97 
SPECI DOT ATO Ty Ae rae meme ninieaime Mere Ncuety EMR KD oT ee lt RE Tce 961 39 
SIGH TRIOWUCr, o-oo oc apa nen Fee tie, ie ea Eko Oe OS oe eee een a ae a 745 45 
SPAIN Gr, 5 nore ie arab alc or cette che eb cates ee aOR Le en nnd Sree eae One be 
NICHT cee a CA a ULI Pasta startet iat ieee ei, one ys ct Sek Aer set ahise wsllenace) beth Sagres eoee ta 
Water, Heat and Light... ie Fi le cheek) Onin Ea ee oe IR es ero me a crete 49,552 58 
ATGUIISL TIBI hs oa aN 2 Se ate te hall cate tas EI a i gn ere ie ane ie ee eer cn 2,476 26 
ORIG calls touch Ga coe eects ARs CME ene NP ce RIOar cae er ea Or $2,013,003 94 
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SUMMARY OF EXPERIMENT STATION INVENTORY. 


Division of Experiment Station: 


Buildings... . . 
Mandsie, oe 


Sechion- OL Bacteriology. <2 22.02 sie sc Hacand meric e eee is aha waa che ea eee ee et cee eee 
SEGHOM Of BOtamy i526). oo: a ue stint ees ol b aetrens Lec ee rete al exten tie eetaie eich etter erable aie ied tie peel Mer otetets 


Bulletin Room 


Nection Of, \CHEMIStrys.) i.e 8.52 2 oF sises sw mosne eee mae ce Rees ebay oer sav GS Sard ore eee te nep ee 
Omrcevol the Director. Vics iiaid aca e Reara cece ev eh aces Sheeenee sete aa eee ak rete eens Dope see nae 
SECHOnNROf PE MtOMOLOBY: 2. s3)2.c. 5 ecbaanciapaosteadae Misbeee eee ue esac Ae cee ee Gas enn eee 
Sechonor arm \CTrOpSe = sis wiles se seaegiapeon aan tate yu aaa ohare aCe EEA te etre iwc Ne oe 
Sectiomof Graham Hort: Experiment station..+ + 2... oe aeeines sata See ee 
SECHOM OL ELOTEICUITUTE 52) 5 scot et eee iececs oe eens min entre claire oa eater uae oneal een 


DADIATY:.°. «= > 


SEchonOL SOUS. ae oe oe ROG OE Oe Edie’ s Vt pa De Ue NotEc ASI wooo et oe 
Section of South Haven LSS GUO INTIS SVU NG Bonen aa oandogosecuso op oudAnod ten 
pection or. Upper Peninsula Experiment stations: < cence sicheless ete siete eee rere 


Wotal-or College: Tnventoryis cccp) sess cies Chang cries Sie eae ga Goes one 58 Chane cl over eter seen fre ie teres 
opal ofc experiment StationwinventOnye cise. canes a cases eee eee eta) shoe Sowers a eas 


Grand Total 


$34,075 
33,000 
11,511 
8,137 
2,584 
14,548 
650 
8,009 
2; 266 
22) 447 
2,287 
7, 562 

- 6,973 
893 
17,869 


$172,818 ; 


2,013,003 
172,818 


$2,185,822 
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REPORT OF THE DEAN OF AGRICULTURE. 


To President I’. S. Kedzie: 

This year witnessed a more complete return to normal conditions fol- 
lowing the disturbances in agricultural educational work resulting from 
the war. In view of the fact that the influences of war conditions tended 
to divert the minds of young men toward lines other than agriculture, 
the freshmen enrollment of 210 was considered to be very ‘gratifying 
indeed. The graduating class of 132 contained a large number who re- 
turned to complete the course after having dropped out at some time 
during the war period. The graduate school was reestablished during 
the year and is again progressing on a very satisfactory basis. The in- 
stitution is well equipped to extend this line of work which deserves the 
support of the institution as a whole. My own participation in instrue- 
tion work consisted in presenting the subject of farm management to 
short course men and juniors and the subject of agricultural development 
to freshmen. 

The following statistics present a classified statement of the enroll- 
ment within the division during the year: 


PMI AIUCE MY. WP EMER Co soc d capi ala’, «'e.0' s/+ 0 KORE EY 7 
Graduating -Class: .. i. o Bat A aBe ana be, Lc Diep ron Aa 132 
Sracwtatve: StiRGeniS “sca acca os Se ai Rega Ware Manes es 10 
Seniors ete an, Sita nearer fig Cer Pear ea et eae Feria BAA 15 
~. TLDDEVEERS: oe Rs Pak te as x SP es er | | 
POU MOUIOECH = One ace e Ge ts eas ck se Se 6% 6 Apacs Le la 
Freshen Mea er RS te ps a Wels Meee = oa. 6 Links cone separa (| 
BEDGCPAIS 6 hucleis sus nc ogee we oc SOE Se Ee eos See 
SMDIIET co PSESSIOI i so si ctS ona hae eae a eo os Bt De Buc Sp92 Meee SASS 
S47 
SHORT COURSE. 
Two Year Sixteen Weeks’ Course, First Year..... 118 
Two Year Sixteen Weeks’ Course, Second Year.... 50 
General Agriculture, Eight Weeks, First Year.... 89 
General Agriculture, Hight Weeks, Second Year... 3 
Horticulture; Eight: Weeks: ..-..-...-... peinct tds ys 
Pol pEye OUP SW COCKS ie ns penis ches ce eke sees eae. 15 
Dairying, Eight Weeks ...... ae xbcte ha gi dha ohne 18 
Gardening, Two VICES WS oe sig cis vee, Ain ere Ree ok 9 
Beekeeping DWOUrse sta NV COKS coy m 25 3) ceduite e's 15 
Cow Testing and Dairy Barn Management, Two 
Weeks pete etree Cia aren ais Batt Aen hes Na akonaer's 30 
Experienced Creamery Men’s Course, One Week... 133 
Tee Cream Makers’ Course, Two Weeks........... 13 
First Truck and Tractor Course, Four Weeks..... G2, 
Second Truck and Tractor Course, Four Weeks... 88 
577 
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Numerous meetings of farmers and stockmen were held in close asso- 
ciation with the division during the year. Most notable among these 
were the State Live Stock Breeders’ Association, the various breed organ- 
izations, the Farmers’ Week, Crop Improvement Association, in addition 
to several conferences relatine to agricultural education and extension, 
including such special features as organization, marketing, ete. 

The division assisted several state breeders organizations to conduct 
pure bred stock auction sales at the institution during the year. These 
privileges are extended only to breed association organizations. These 
sales bring to the institution many people who have not previously come 
in contact with it, thus adding material support. In order to properly 
house consignments of live stock and provide more suitable sale condi- 
tions the construction of a sale: and stock judging pavilion should be 
undertaken as soon as possible. These needs suggest an elliptical 
structure not less than 60x120 feet with seating for at least three thous- 
and people, the structure to be placed adjacent to the east end of the 
present stock judging pavilion. 

Owing to the unsuitable location of the piggery, the division is desirous 
of establishing a new plant in field number seven, just across the farm 
Jane bridge on the east side. This will mean the apportionment of suffi- 
cient funds to construct a complete new set of buildings, feeding floors 
and yard and field fences. There is nothing of value in the present 
equipment worth removing. It is our earnest wish that funds may be 
provided at an early date to accomplish these plans. 

We feel called upon to direct especial attention to the needs of the 
Horticultural department by way of both suitable commercial and ex- 
perimental greenhouses as well as adequate laboratory facilities. The 
enormity and importance of the horticultural interests of the State 
demand provision for these needs at an early date. 

Owing to the intimate relationship of mechanics to the present day 
agricultural practice, there is a pressing need for more facilities for the 
Farm Mechanics department. There is also a need for an extension of 
courses now offered as well as the addition of some new ones. 

It is hoped that the Farm Management department established within 
the division by the State Board may soon be equipped with a strong 
staff to carry on the educational and investigational work so much 
needed. 

The details of work of the departments of the various divisions is 
given elsewhere by the various heads. The work of the year has been 
harmonious and effective and we greatly appreciate the hearty support 
given our office by all members of the division staff. We record with 
regret the resignation of Professor A. C. Anderson, which took effect 
July 1st, after many years of arduous and faithful service, which resulted 
in building up a large, effective department in addition to greatly stimu- 
lating the dairy industry of the State. 

Respectfully subinitted. 
Rk. S. SHAW, 
Dean of Agriculture. 
East Lansing, Mich., June 30, 1920. 
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REPORT OF THE DEPARTMENT OF HORTICULTURE. 


To President F. S. Kedzie: 
Dear Sir :— 

The work of the department the past year has heen very strenuous, al- 
though quite satisfactory, as it has been concerned largely with condi- 
tions characteristic of a period of readjustment and development. 

It was very encouraging to note at the beginning of the school year 
that such a large number of young men, who had formerly dropped their 
studies to give their services to ‘their country in the war, returned to 
complete their college course. Considering the remunerative wages 
being offered at the time, this demonstrated their foresight and appre- 
ciation of the education and training they were obtaining at this insti- 
tution. These young men exhibited a seriousness and earnestness in 
their work that made it very pleasing to be associated with them, and 
I‘am very happy to say that at the time of graduation the demand for 
these young graduates in horticulture exceeded the supply. The number 
of students enrolled in the regular collegiate work exceeded in number 
any of the classes since the beginning of the war as may be seen by the 
brief summary as presented in the following table: 


FALL TERM. 


ii | 
2 
| low Hours per | Number 
| 
Class. Subject. Ate a | week each | Students 
| mS€- | Student. | Enrolled. 
= | te | 
| | 
NODHOMGRE IA Per seni ns ce lahoe Palirity tl Growin eed eye aster as Sein fies Tak ote oie = + 2 4 | 159 
ARRON Ss a ne tee CT HMR OMTAIO R Varae pie reine ti on aah ais at 4 7 | 28 
ICMMOKEA Beery M7 her uaa oe shan ces \pPlantiBreeding# phos...) ------ Seal 7 7 31 
DEMIOLVAR Seger t o ae colsie he ee eT, SEMINAR eee ac Pee. = ae oh Meee | 10a | in 27 
Senior Jog ln Seteg DS A rls ee pea Ps eR ae | _ Advanced ROM OLOR Vem eee tahoe et es sete rie | Ia | 6 | 27 
DOUIOLAR Hees Mel ve pias le eaten Advanced Landscape Gardening. .... ie: 12a 6 | 4 
Junior and Senior Home Economics....| Landscape Gardening and Floriculture......... 14 7 15 
— ze | 
WINTER TERM. 
No. of | Hours per | Number 
Class. Subject. C n 3 | week each | Students 
ourse. | Student. | Enrolled. 
| | 
RYODHOMOLGIA Cy amrb ee ante eet Planiibropapattole: see. 27st eaiaas.t.cae eS | 3 | 4 | 101 
UNGER nr oer) oe ee Greenhouse NGUuUstly .+ o> co saceceree uve cn oes iy al 7 25 
ODIOM-A LAMM Moc TAs dct borne | Commercial Horticulture.................... 8 | 5 25 
DCHIGEV AAR een (8 8 a ae hee ofS eect eel, Ola Sic i rey ee Be, tO 10b | 1 27 
Senior IGE 2A TEAL RRM te OS et IO aR Advanced Pomology.......- Sipe Be Mono ue betal| lib 6 23 
EIDE AC Aa em Pen ey Petco uasere Advanced Landscape Gardening............... 12b 6 6 
: 
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SPRING TERM. 


l 

- | Hours per | Number 

Class. Subject. PS week each | Students 

pie Student. | Wnrolled. 
AILITITON UA GER etn cote sac stevia eee landscape Gardemnpare nase. meee nee 6 aM 20 
MEMIONTA PEA cu meets eae eee Hoxtieultural bracticesn.. a scee sete es 9 10 | 24 
STALE A AG 5 Sar Rae ah Spee Re oe Semiriar she etnies oe ee eae, 10¢ 1 | Pde 
POC TIE fe acres fit acted geek eh Advancedthomolopyac arene. cee ee lle 6 | 23 
DEINGERA Po ots a arp avs -t+e+ssea-.| Advanced Landscape Gardening..............- 12c 6 | 3 


In addition to these regular courses, instruction was given during the 
summer school in Plant Propagation and Fruit Growing to eighteen 
students, 15 hours per week. 

The short courses in horticulture were also well attended considering 
the labor situation existing at the time on the farms. 

The special eight-weeks course in Fruit Growing was attended by 
eighteen students and it is interesting to note that at least half of these 
students came from fruit farms in the fruit sections where they had had 
the practical experience of raising fruit and came here to obtain in- 
formation and training on the more scientific phases of their work. 

A very satisfactory line of work that it has been our pleasure to per- 
form this year has been that of teaching the ‘“I*ederal Aid” students. 
While there is less uniformity in the previous school training of these 
students, their earnestness in the work and the satisfaction of being able 
to render them aid in preparing them for productive lines of work is an 
incentive that is very gratifying. The department gladly offers its re- 
sources to the education of the “Federal Aid” students. 

A few important changes in the course of study in horticulture were 
made during the school year. The subject matter previously presented 
in the fall and winter terms in Plant Breeding and Evolution was com- 
bined into one five-credit course of the fall term and a new course in 
Commercial Horticulture presented in the winter term. This course 
was much needed and proved very satisfactory. 

The students in Landscape Gardening were offered ten credits of land- 
scape work each term whereas formerly the landscape students had but 
five credits of landscape gardening each term and were obliged to take 
the work with the pomologists in Plant Breeding and Evolution, Even 
this amount of time for specialization in landscape gardening is insufli- 
cient to give a student the amount of training that should be received to 
be properly prepared for landscape practice. It is the opinion of the 
writer that specialization in horticulture shonld begin at least by the 
first term of the junior year. 

There are two important lines of horticultural practice in Michigan in 
which this department does not offer instruction. The increasing 
economic importance in the State of vegetable gardening and floriculture 
makes it advisable that this department develop courses to meet the 
demand in these lines. Very little can be done in either of these lines 
until facilities are provided in the form of a new greenhouse system 
and a horticultural building in which to offer this instruction. The 
writer knows that these will be forthcoming as soon as the funds are 
available and the present abnormal cost of construction subsides, 

The department also appreciates the desirability of presenting a course 
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in horticultural ae Such a course would aim to give some train- 
ing in commercial Canning, preserving, dehydrating and otherwise 
utilizing orchard and garden products. Michigan now has about eighty 
canning factories and many cooperative fruit associations that in the 
near future will be operating orchard products factories. Higher prices 
of labor and otherwise increased cost of production makes it of greater 
importance than ever to conserve the vast waste that has occurred in the 
marketing of these products. This institution must continue to take the 
lead in the great educational work of economic horticulture. A course 
in horticultural products is needed for this purpose. 

During the fall our Extension Specialist, Mr. I. T. Pickford, was 
temporarily engaged as instructor in horticulture to supplement our 
teaching force and did very creditable work. Mr. R. R. Jeffries was en- 
gaged January first as an Assistant Professor of Horticulture. Mr. 
Jeffries proved a very able and enthusiastic teacher but, we are sorry to 
state, leaves us on July ist to accept a position in a more remunera- 
tive line of work. During the winter term, Mr. Robert M. Lautner was 
engaged to assist in teaching the short course classes. 

It isa pleasure to report “that as in the past Ass’t Professors Gunson 
and Loree, Extension Specialists I. T. Pickford, C. W. Waid, H. C. Moore, 
and Miss Mary Rozema have each rendered very efficient service. The 
writer wishes to express his appreciation for their cooperation in the 
work of the department. 

Very respectfully submitted, 
G.) P-HALLIGAN, 
Professor of Horticulture. 
Kast Lansing, Mich., June 30th, 1920. 


REPORT OF THE DEPARTMENT OF DAIRY HUSBANDRY. 


To the President of the Michigan Agricultural College. 


Sir: The report of this department for the year ending June 50, 1920, 
is submitted herewith. It may be said that the Dairy department worked 
throughout the year handicapped by the small size of the teaching and 
investigational staff. This condition was brought about by the fact that 
during the war no additions were made to the teaching staff, nor were 
the positions of the men entering the service filled until they returned. 
In addition to this condition the demands upon the department for in- 
formation and services dot usually considered in routine of college work, 
such as attendance at meetings of dairy farmers, dairy manufacturers, 
and consumers, have been unusually heavy. 
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DEPARTMENTAL STAFF, 


The personnel of the department has been as follows 

*A. C. Anderson, Professor of Dairy Husbandry. 

O. T. Goodwin, Associate Professor of Dairy Husbandry. 

J. 1. Burnett, Assistant Professor of Dairy Husbandry. 

I’, T. Riddell, Investigator in Dairy Production. 

Stanley J. Brownell, Investigator in Market Milk Distribution. 
**R. W. Wyant, Instructor in Dairy Husbandry. 

*=* Hilda Kellner, Instructor in Dairy Husbandry. 


INVESTIGATION. 


Mr. I. T. Riddell has continued investigations in the cost of milk pro- 
duction. In this work he has been assisted by two field agents. In co- 
operation with Professor Anderson, Mr. Riddell has published a bulletin, 
Cost of Milk Production No. 2. 

Mr. Stanley J. Brownell has concluded studies of the distribution of 
milk in Lansing and Kalamazoo and is at present doing similar work in 
the city of Flint. It is expected that the results of these studies will 
appear in bulletin form during the coming year. 

Preliminary work was done ‘by the writer with Mr. H. W. Norton, A jigs 
on an experiment to determine the feeding value of sunflower silage. 
This work showed evidence of need of further study and a more con- 
clusive experiment is planned for the future. The writer also started a 
trial of a self feeder for dairy calves to determine if possible the prac- 
Uicability of such a feeding method. 


EXTENSION SERVICE 


Mr. J. A. Waldron of the Extension division has continued to 
serve as Extension Specialist in Dairying. Mr. Waldron’s work has been 
entirely along the line of dairy production, Mr. O. T. Goodwin was 
employed as “Extension Specialist in Dairy Manufactures until Sept. 
1, 1919, when he became Associate Professor of Dairy Manufactures. 
Since Sept. Ist the position of Extension Specialist in Dairy Manu- 
factures has been unfilled. 


ADVANCED REGISTRY TESTING. 


Up to March 1, 1920, this work was carried on by the writer. At 
that time Mr. Elmer B. Hint was appointed as Superintendent of Of- 
ficial Testing and has since carried on this work of great financial im- 


It is to be noted with deep regret that Prof. A. C. Anderson severed his connection with 
this department July 1, 1920. The loss of Prof. Anderson’s services is keenly felt by every 
member of the staff and deeply regretted by the dairymen of the State. Prof. Anderson, 
beginning his work in 1908, built the Dairy department from a division of the Agricultural 
department to its present size. During this time his services to the State have been 
manifold, but his outstanding work of recent years has been the development of the cost 
of milk production investigation. In the past year the results obtained by this work have 
been used as a basis for determining a fair price for milk to the producer and to the con- 
sumer about the State. 

** Mr. R. W. Wyant completed his work for a Master’s degree in March, 1920, and was 
reappointed on the staff April 1, 1920, as Instructor in Dairy Husbandry. Mr. Wyant’s 
work has been with the handling of market milk. 

*** Miss Kellner was appointed January 1, 1920. Miss Kellner has had charge of the 
instruction in and the manufacture of cheese. 
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portance to the breeders of pure bred dairy cattle in Michigan. It is 
pleasing to note that in spite of war conditions the number of official 
seven day tests conducted in the State has increased 17.8 per cent during 
the last five years. It is also a matter of satisfaction to find that the 
amount of butter fat produced by Michigan cows, as shown by these 
seven day tests, has increased from an average of 15.35 pounds of fat in 
$08 to 18.41 pounds in the year ending June 30, 1920. This is an in- 
crease of 20.5 per cent. Undoubtedly this increase is due to better 
knowledge of breeding and feeding obtained through these tests. 

The seintofficial or yearly testing has also increased markedly in the 
past year. During the year ending June 30, 1919, there were 250 cows on 
test in the three leading breeds in the State, Jersey, Guernsey and Hol- 
stein-friesian. During the year ending June 30, 1920, there were 437 
cows tested in these same three breeds, an increase of 61.4 percent. 

If it had been possible to secure more help on the farms and more men 
to act as supervisors, the increase in both divisions of this work would 
have been greater. 


DAIRY BARN. 


As noted above some experimental work was carried on at the dairy 
barn. Other notable events during the year was the development of 
Bravura 3d, a Brown Swiss cow that produced 12,918.4 pounds of milk 
containing 55&.444 pounds cf butter fat, thereby breaking the world’s 
record for breed and age. College Belie Butter Lass, a Holstein-Friesian 
cow, produced 25,079.2 pounds of milk containing 1112.65 pounds of 80 
percent butter in a yearly test. This cow was later sold for $3,250.00 at 
public auction. 

Respectfully submitted, 
J. KE. BURNETT, 
Assistant Professor of Dairy Husbandry. 
Mast Lansing, Michigan, June 30, 1920. 


REPORT OF THE DEPARTMENT OF FARM CROPS. 


President F. S. Kedzie, M. A. C. 

Dear President Kedzie:—During the past year, particular effort was 
made by the instructional staff of the Farm Crops department to increase 
the efficiency of the teaching work. Two new courses were added—Farm 
Crops 6-Crop Adaptation and Experimental Methods, and Farm Crops 
4-B-Adyanced Genetics. The elementary Forage Crops course (Farm 
Crops 2) was given, for the first time, as a combined laboratory and 
lecture course. Adyanced work in grain standardization was given as 
part of courses 5 and 6, and a full equipment of grain standardization 
apparatus was installed. The use of crops samples in laboratory work 
was increased, and the material used for instructional and display 
purposes was considerably augmented. 

The fall and spring crops courses were supported by more frequent 
field trips than previously. Carefully prepared lantern-slide lectures have 
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been developed for each course given. The instructional work in Crops is 
based largely on lectures and in addition, much use is made of crops 
specimens, crops experiments and variety increases growing in the fields, 
short field trips, and lantern slides, showing crop production methods 
and cultural conditions found throughout the State. 

The following courses were presented by the department: 


Farm Crops I, Cereals, 226 students. 
J. F. Cox and Assistants. 
Farm Crops II, Forage Crops, 172 students. 
C. R. Megee. 
Farm Crops III, Special Michigan Crops and Advanced Cereals, 56 students. 
A. L. Bibbins, J. R. Duncan and Assistants. 
Farm Crops IV, Special Michigan Crops and Advanced Forage Crops, 52 students. 
Dehn Ose 
Farm Crops V-A, Genetics, 5 students. 
F. A. Spragg and E. EK. Down. 
Farm Crops VI A, Crops Adaptation. (B, Experimental Methods. C, Grain Stand- 
ardization, 62 students. 
J. F. Cox, A. L. Bibbins, C. R. Megee and G. W. Putnam. 
Plant Breeding, Graduate Students, 2. 
Crop Ecology, Graduate Students, 1. 
Short Course 
Hight weeks, first year, S. C. Winter, 1920, 90 students. 
Hight weeks, second year, S. C. Winter, 1920, 33 students. 
Sixteen weeks, second year, S. C. Fall, 1919, 27 students. 
Summer School, 1920 
Farm Crops 8, Summer, 1920, 19 students. 
Farm Crops 2, Summer, 1920, 14 students. 
C. R. MeGee and J. R. Duncan. 


The members of the Department of Farm Crops appreciate the sound 
support which has been given them, which has made possible substantial 
development in certain lines of our instructional work. 

Respectfully submitted, 
J. GE CO, 
Professor of Farm Crops. 
East Lansing, Michigan, June 30, 1920. 
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REPORT OF THE DEPARTMENT OF SOILS. 


President Kedzie: 

There are certain changes and additions to our soils courses that 
could be brought about with great benefit to the students. <A five hour 
elective course for students of Animal Husbandry and for Horticultural 
students should be offered. 

Although there is much progress to be made in extension work in 
Soils the results obtained by the various members of the section are 
gratifying. I do not consider that this line receives the financial support 
that its relative importance and the demands for it by the farmers of the 
State justify. An additional assistant extension and experiment station 
worker should be engaged. This is so because the field projects have 
been so developed that a leader should be responsible for and confine his 
efforts to one of three proposed divisions of the State. 

The Soils department is badly in need of storage room for fertilizers, 
soils and seed. The present arrangement is not only inadequate but 
also very inconvenient and unsatisfactory. Much time and energy are 
wasted in transferring these materials from one place to another. 

Our instructional work for seniors will never be complete and of maxi- 
mum efficiency until adequate greenhouse facilities are provided. More- 
over several of our experimental and research projects call for such. 

Again I desire to commend to you the splendid cooperative spirit and 
enthusiasm of the various members of the staff. ach of us appreciates 
the interest you have taken in our endeavors and the support you have 
afforded us. 

Respectfully submitted, 
M. M. McCOOL, 
Professor of Soils. 
Bast Lansing, Michigan, June 30, 1920. 


— 
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REPORT OF THE DEPARTMENT OF ANIMAL HUSBANDRY 


Pres. FF. S. Kedzie. 


Dear Sir.—lI have the honor to submit the following report of the De- 
partment of Animal Husbandry for the year ending June 30, 1920. 


Instruction was carried out as prescribed in the catalogue. 


The 


enrollment in the various classes and the hours of teaching work per 


week were as outlined in the following table: 


es Lect. Lab. Total Pata 
Subject. Sect. Deve eet Hrs. per | Hrs. per | Hrs. per out Totals. 
: week. week. week. aes : 
| 
| | 
Pall Term: 
Regulars; sciacss cee Nepean oreo Lig Ree ee eel eects ea -| 3 3 50 
JARS tia ne ee SMa e 26 | 1-4. | fl 3 | 3 6 | LOZul eae, ee 
Above class divided for Lab. 
(Nail a (esis p= Bins £ s\n ee aspera oe 3 5 60 
Bie eee ea ye : 3 3 3 6 1267 |, Eee eee 
. 
Above class divided for Lab. 
UNS) G UGS rete i aE ae ire eats a ae mee Naa BS Se, eel a eb Or 3 3 BY ee eee? 
ee re eee 3 3 3 6 OF ees eee 
Above class divided for Lab. 
BRE Siete se ate asta ee AS, ie Wai [sy MS cor Re | Crete. [eepaneotac | 4 4 267i eee 
Ui 3 Nee 5 2 | 6 8 BD loinc kee 
Short Course: | 
ING ate ate or Nepean eeseme Roose recone ee [eine sei | 5 5 60.05) sue 
| Pema aaeee 5 5 | 5 10 120 Jeet 
Above class divided for Lab 
fi CA 8 an 5 RT aan tess 5 | 120M ake aero 
*$16 
+59 
Winter Term: 
Regular: 
ARIE ee pea tier oF Vek oer. eae || Nicene sae a i) 5 5 10 GBet a eee 
A.H.6 5 2 6 8 23: [eats 
AEDS Gait he. 2 BR 2, 6 8 19 
Short Course: 
UNOS ANCL BETeCUS Mass nat. cr ih et aes. Wrens ike ia 4 4 45 
Oh AG aa 4 4 4 8 90 
Breeds. .... ae 5) 5 GOul tee cee 
=e ee 5 5 5 10 12]; |) Rear 
BOCCONI Bie ws, hot de ee eer Phe yaa 5 tl eee ape ey 5 407) Shean 
Heading: is. cetrss ic cers DCS oo tS 5 5 : i B22 oo See 
ALU DINE ce ate rake ake ee eee 16 week men 3 : 6 6 20 
WOU GN cinco oe ee cee flees 8 week men 3 6 6 PAN Mn ef > 
Live Stock Management .....]............ 5 3 3 6 13))| Fics eee 
*572 
: +81 
Spring Term: 
clas. 0G Scot eM Apa cane | Ey ort Omens 5 3 4 7 AGS earn 


*No. in class. {Hours per week. 
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During the fall and winter terms, we were fortunate in having the 
assistance of Mr. Donald Williams, who, with Mr. Edwards and the 
writer, handled the above class work. You will note that during the fail 
term we had an enrollment of 816 men in eleven classes, or about seventy- 
five men per class, and that each member of the department had twenty 
hours of teaching work per week. In the winter term, we had an enroll 
ment of 572 men in eleven classes, or fifty students in each ¢lass, and 
approximately twenty-four hours of teaching per week for each member 
of the department. 

Mr. Williams joined the Extension staff March first, leaving Mr. Kd- 
wards and myself to handle the werk for the coming year. 

Aside from teaching, the department has a large amount of live stock 
equipment to manage, a large number of inquiries for information, re- 
quests to attend meetings throughout the State, and in addition are ex- 
pected to conduct experimental work. With the present personnel, it is 
extremely difficult to handle the teaching work as it should be done to 
say nothing of the other activities in which the department should be 
engaged. If the department is to fulfill its duty to the students and to 
our constituents throughout the State, not less than two men should be 
added to the personnel for the coming school year. 

Very little change has been made in tie live stock equipment during 
the past three years, the apportionment being only sufficient to defray 
the necessary expense of maintenance, leaving no funds to purchase 
better breeding animals for the herds and flocks. I would earnestly re- 
quest that a separate fund be set aside each year for the purchase of 
additional breeding animals with which to improve our herds and flocks. 

Yours respectfully, 
GEO. A. BROWN, 
Professor of Animal Husbandry. 
East Lansing, Michigan, June 30, 1920. 


REPORT OF THE DEPARTMENT OF POULTRY HUSBANDRY. 
President F. S. Kedzie, College. 


Dear Sir: I have the honor to submit the following report of the De- 
partment of Poultry Husbandry for the year ending June 30, 1920. 

We are occupying twenty buildings; 1 house 18 feet x 184 feet, one 
house 16 feet x 84 feet, 3 houses 16 feet x 24 feet, 1 house 16 feet x S4 feet, 
I Granary 18 feet x 30 feet, I house 20 feet x 20 feet, I house 14 feet x 28 
feet, one house 18 feet x 20 feet and ten colony houses 10 feet x 12 feet. 
One new house for experimental purposes has been built during the year 
that has incorporated in it the latest ideas of lighting and ventilation. 
The ten colony houses for range work haye been built during the year 
and are as nearly as possible made thief proof. 
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EQUIPMENT. 


The department has full capacity to hatch and to brood 5700 chicks 
at one hatch or an increase of 1000 chicks over last year. 

Breeds of fowls that are common to the farms of Michigan are kept. 
Besides the more common breeds of fowls a large number is kept 
for classroom work. 


EDUCATIONAL. 


A complete system of pedigreeing has been deyeloped during the year 
Breed tests for farmers and breeders have been offered. 

The problem of higher fecundity has been carried forward which will 
take the form of Registry of Merit next vear. By this is meant, that the 
poultry department will encourage farmers and breeders of poultry to 
send representatives of their flocks to the College for official trap nesting 
for a year. The better specimens will go back to the State as foundation 
stock for future breeding of a better quality of productive stock. 


INSTRUCTION. 


Besides the regular college courses there have been given four short 
courses of a general nature. One was given during the summer of 1919. 
Three were given in January and February. The total enroliment of stu- 


ory 


dents for the short courses was 273 for the year. 


EXTENSION. 


A large amount of work has been done in the State in culling fowls 
for egg production. About forty demonstration farms have been super- 
vised and demonstrations given on same. Women’s poultry clubs have 
been formed. The Extension Service has cooperated with County Agents 
and Home Demonstration Agents of the State. Two Extension Special- 
ists have been maintained during the year. 

Respectfully submitted, 
C. H. BURGESS, 
Professor of Poultry Husbandry. 
Kast Lansing, Mich., Jrine 30, 1920. 


REPORT OF THE DEPARTMENT.OF FARM MECHANICS. 


Pres. I. S. Kedzie, 
Kast Lansing, Michigan. 

Dear Sir: At the request of Prof. Musselman, T have the honor to sub- 
mit the following report of the Farm Mechanics department for the 
year ending June 30, 1920. 

Prof. Musselman had charge of the department from July 1 until 
December, 1919, when he was granted a leave of absence to take up army 
vocational work at Camp Grant. Since the latter date, I have had charge 
as Acting Head. 


DEPARTMENT REPORTS. 


or 
= 
G 


INSTRUCTION, 


During the year, two additional men have been added to the staff. Mr. 
Ik. C. Sauve, who began work October 14, 1919, as Assistant Professor, 
has charge of the instruction work in Power and Farm Machinery. Mr. 
Floyd E. Fogle, who began work December 1, 1919, has had charge of 
the instruction work in Farm Buildings and Home Conveniences. 

‘The personnel of the entire staff has changed during the year. Mr. 
Dunean, our former instructor in forge work, resigned and was replaced 
by Mr. D. L. Shafer. Mr. Jesse Bowers had charge of the wood shop and 
Mr. D. A. Taylor now has charge of the laboratory equipment, replacing 
Mr. Toms who resigned last year. In addition to the regular staff, twelve 
instructors were employed at various times to assist in short, course 
work. <A great deal of credit is due the members of the staff and the 
temporary instructors for their enthusiasm and hearty cooperation in 
the work. 

During the year, 162 regulars and 960 short course students, a total 
of 1122, were given instruction in the various courses, distributed as 
follows: 

Number of students taking work in various courses: 


REGULARS. 


Power Machinery...... eg eT ae atin eal cn cay S's ale Sob O4 
Summer School....... Na eae Bt aa Maal ee ea 2 
RUDE Mee NACE Tes < Wess eee yee hres goa) esevaisina le Pa a Ges See ee Co 
Harm. Siruetures.. .. chins Soe ie ered 
Armies CON VENICNCES).o 6 oss 3 ec ~ Biped Bile SRE eee eee 
MU ee MEN eo ieee eaten aes tare orto cole) el 6st 6: an S's) a. wn vos Sle. sles s 14 
LED TIETER CASS eat Sa Sa Oe a Co aa ra} 


STITT STS REG ey 0 1 a eR 9 


162 
SHORT COURSE 
‘arm-~Conveniences <....... AEP eect orien anes Wain oa 
Building Design..... Btrastaule tence iter nos os Becoanttke vated vs forms 142 
Power Machinery......... MPM Mee Sele. oho ts Soleo GOS 64 
Wood .Work.. i: 6.42 Re Teh ey i SR hed). Marg Py ab LOO 
BGT OSE NVORK co. po. dicets 5 nie nah cc oe: RP ee cr etetas. Sere. faih,  oxbe ca OO 
Creamery Mechamies joe voit. were aces sya Meee Ta etapeity cus . 14 
Track-and Eractor; Hirst: course. 2......: Mae Sea eee 6} () 
Second course..... 3 Lk a cae eae SS patent: Jia 
Dramaces yo c3% ath tena TNS ates Saat an Spt San A one rare if 
Drainage and Cone eerie MTG OSM Sens Paid eek onitien (nt , En 
9SO 


Hote ents: A, OR at ee Sead Salis WA SEE aU RN WEI Ne PRE 1142 
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EXPERIMENT STATION, 


Mr. Sauve and Mr. Fogle are spending part of their time in experi- 
mental work, the former in securing data on the cost of operating 
tractors and other power machinery. Mr. Fogle has been spending con- 
siderable time in securing data on farm building construction. 


x EXTENSION. 


The extension work in Drainage has been very efficiently handled by 
Mr. Walter Van Haitsma since January 1, 1920. Mr. Van Haitsma had 
charge of the tile drainage demonstrating machine in St. Clair county 
during the summer of 1919. The demonstration plots put in at that 
time together with the demonstration meetings held have created a great 
deal of interest in drainage work in that county. 

Respectfully yours, 
O. E. ROBEY, 

: Acting Professor of Farm Mechanics. 
rast Lansing, Mich., June 30, 1920. 
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REPORT OF THE DEPARTMENT OF FORESTRY. 


The President, Michigan Agricultural College. 

Sir: [ have the honor to submit the following report for the Depart- 
ment of Forestry for the year ending June 30,°1920. 

The work of instruction was carried on during the vear as described in 
the college catalog. Mr. Phillip L. Buttrick was appointed Assistant 
Professor of Forestry on Mareh 25. Professor Sanford was granted 
leave of absence for six months beginning April 1. The teaching work 
for the vear was as follows: 


Number of Number of 

Classes Students 
Naik Ohnbten dein <. 4k ccce ee eee itt: 274. 
PEL SSA LORm aK. 2s & Gaccitnt & eee eutemees ame eee 5D (Two terms) 69 
Bes Litos ub reek ia:55 key awtanies cask cute ares 3 (One term ) 44 


The forest nursery was operated as usual, planting stock amounting 
to 130,060 trees having been shipped during the year. Interest in 
forest planting has increased greatly since the war. The highway plant- 
ing bill which was passed at the last session of the Legislature authorizes 
the College to raise trees for highway planting in the State and we are, 
therefore, extending the scope of the nursery with the view of raising 
larger deciduous trees than heretofore, for this purpose. Tree seed has 
been very difficult to secure during the last few years and it will be some 
time before we have many trees suitable for highway planting. The 
section of the nursery devoted to foreign trees was added to very ma- 
terially during the year. We now have many trees from China, Russia and 
other countries which have been given to the College by the United 
States Department of Agriculture. This feature of the nursery promises 
to be of increasing interest as time goes on. 
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The sugar bush in the woodlot was operated as usual, the season, how- 
ever _ being a very poor one. Thinnings were made in the w oodlots and 
“consider able cord wood sold during the year. 

The third annual meeting of the Michigan Maple Syrup Makers’ Asso- 
ciation was held in the College during Farmers’ Week and was well at- 
tended. Owing to the resignation on Dec ember 31, of Mr. KE. C. Manden- 
berg, Extension Specialist in Forestry, it has not been possible for us 
to meet the calls for assistance in forestry matters in the field to the 
extent that seems desirable. I hope that it will soon be possible to 
again fill this position. 

With an increasing number of students, the department has need of 
more laboratory space. At the present time much of our equipment can- 
not be used to the best advantage for lack of room, and the students 
are unduly crowded in the laboratories. 

[ wish to express ny appreciation of your suggestions and encourage- 
ment during the year. 

Respectfully submitted, 
A. K. CHITTENDEN, 
Professor of Forestry. 
East Lansing, Mich., June 30, 1920. 


REPORT OF THE DEPARTMENT OF AGRICULTURAL 
EDUCATION. 


To the President and Members of the State Board of Agriculture: 

Gentlemen: I have the honor to submit the following annual report 
of the Department of Teacher Training for the current year. 

(a) Courses in Education for Women. During the college year we 
have enroHed from the junior and senior classes, 111 women, and of 
this number 61 were graduated with the degree of Bachelor of Science 
and having pursued the required courses in Education, they were granted 
State teachers licenses. Of the total number, fifty (50) had taken the 
special ‘educational work for Home Economics and Practice Teaching 
and were, therefore, granted a special teachers license, authorizing them 
to teach Home Economics in Smith-Hughes schools. These latter cer- 
tificates were granted by the Superintendent of Public Instruction, and 
T may say that all of these young women except five (5) who declined 
to teach, have secured positions for next year. 

(b) Education for Men. The current college year has been rather 
unsettled in the various college courses on account of men returning 
from military service. In the special courses in Education, we have 
enrolled seventy-two (72 juniors and seniors, and of this number, fifty- 
seven (57) senior students in Agriculture, have pursued the special 
courses in Education, together with the regular courses in Agriculture, 
thus qualifying them as teachers of Agric ulture i in Smith-Hughes schools, 
and they have been granted teachers slicer nses accordingly. Of this num- 
ber, twenty-three (23) have been employed as teachers of Agriculture for 
the ensuing year. One goes to the University of Michigan as a post- 
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eraduate student, having a scholarship issued by that institution. Sev- 
eral have been employed as County Agricultural Agents, and others have 
returned directly to the farm. 

(c) Practice School. Our plan of giving to the senior students prac- 
tice teaching was explained to the Board in our last report. We make 
use of the students in the East Lansing High School for practice classes 
in agriculture and home economics. “Tt is required that each college 
student shall have six (6) weeks or more of practice teaching. We have 
used about sixty (60) students from the high school for this work. 

Mr. KE. L. Grover is in charge of the practice teaching, and has shown 
himself an educational expert. The men who go out to teach agricul- 
ture, show by their grasp of the situation and their skill of procedure 
that the practice school is both efficient and effective. 

Miss Elizabeth Frazer is in charge of the practice teaching for women 
and is equally efficient in her department. It appears at the s Same time, 
that we have been able to train a sufficient number of teachers in agri- 
culture and home economics to supply these special schools in the State. 

In Michigan, we have for the current year, agricultural departments 
in fifty-nine (59) schools and for the ensuing year, we expect to have 
sixty-seven. 

There are 125 high schools in the State having departments of home 
economics and of this number sixty-three (63) are taught by graduates 
of this institution. There are 15 of these high schools teaching home 
economics under the provision of the Smith-Hughes law. 

(d) Teacher Training. As director of Teacher Training, I have given 
the instruction in educational subjects to both men and women, and 
have supervised the work in the Practice School. I also communicate 
with the superintendents of the schools of the State in regard to de- 
partments of agriculture and home economics, and assist ad superin- 
tendents in the location of teachers who have been trained in this insti- 
tution. In fact, we operate practically a teachers location bureau with- 
out expense to the students; and as stated above, we have located all 
the men available for teaching agriculture, and all the women for teach- 
ing home economics. 

I have given part time to the State Board for Vocational Education, 
acting as Director of Vocational Education. In this capacity I have 
been advisory to the State Supervisors of Agriculture and Home 
Keconomics, and Trade and Industrial Educatien. 

I have prepared a number of bulletins on the subject of Vocational 
Education, and assisted in the development of the plans for part time 
schools under the provisions of the James law. In cooperation with the 
public school authorities of the State, we are endeavoring to develop 
the best types of vocational schools in Michigan; and we believe that we - 
occupy a leading position in this new field of vocational education. Our 
literature, blank forms and general regulations, have been called for by 
nearly all of the other states. 

I have held several conferences for vocational teachers during the year, 
and shall have one week’s conference with the teachers of agriculture 
during the summer school of 1920. The Departinent of Home Meonomics 
will also have a conference for home economics teachers during the 
summer school, 

Notwithstanding the great prosperity in all industrial lines and the 
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high wages offered to young men, we have been able to hold a large per- 
centage of our students in education: al work, and we believe the outlook 
for the future is very promising. 

Respectfully submitted, 

W. H. FRENCH, 
Professor of Agricultural [Edueation. 
ast Lansing, Mich., June 30, 1920. 


REPORT OF THE DEAN OF ENGINEERING. 


Dr. F. S. Kedzie, President Michigan Agricultural College. 
Dear Sir: This is my thirteenth annual report as Dean of Engineer 
ing. 


Personnel, 

The teaching and clerical personnel of the several departments of the 
}ivision of Engineering are named in the reports submitted by the heads 
of the respective departments, as follows: 

Civil Engineering, Prof. H. K. Vedder. 

Drawing and Design, Prof. R. K. Steward. 

Klectrical Engineering, Prof. A. R. Sawyer 

Mechanical Engineering, Prof. H. B. Dirks. 

The routine work of my office has been ably handled by Miss Agnes 
McCann under my general direction. 

I am very erateful to all the members of the teaching and clerical 
staffs of the division for their cooperation during the year. 


Enrollment. 

The enrollment of four-year students in engineering reached a record 
mark, due to the very large enrollment of freshmen which more than 
offset the shortage in the upper classes caused by the war. 

The official figures by classes and courses are given herewith: 


| 
Chem. E. C. E. La Do} aenalit eel Be Total. 
SORA ALC ae eters i RS te ee eS em | s 1 Be, Sei Meee Tie eA wot ghcae tee ee ; 
SAUITIAT oR tenet 9 ene aes aM ee Sa Ia DRI ne as 8 21 11 | 9 49 
DHIO LE + 4 eee LSet head io et Be 6 2H 15 | 25 73 
SOD LOMGLE cetaceans eae NAINA ie ieee hese is Pert es atavond 3 36 31 | 28 114 
LITT Ta te lee alee a eice aia ee eal a ne ek Ra 39 54 68 | 63 224 
| 
DUS us in ES oie Cae ee Py be Bee he 460 


COURSE OF STUDY. 


Beginning next fall, the new courses of study, set forth in the last 
catalog, will be effective for all men in engineering. 


Lquipment. 

No extraordinary additions to equipment have been made, except by 
the Department of Mechanical Engineering, which was enabled by a 
special appropriation, to take advantage of the provisions of the Cald- 
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well Bill allowing technical colleges, universities and schools to purchase 
surplus machine ‘tools from the War Department at 15 per cent of cost. 
About $7500 has been expended by the department for an assortment of 
machine tools of modern types and in exeellent condition. See also report 
OL ero. H. By Dirks: 

Major M. F. Loomis, ’95, Chief of Cleveland District Salvage Board, 
War Department, rendered invaluable service to the College in the selee- 
tion and procuring of these tools. 

Major P. M. Chamberlain, °89, Chief of Chicago District Salvage 
Board, also rendered valuable assistance. 

It is very gratifying to have the assistance of our alumni in the ad- 
vancement of the work. 

It is unfortunate that the scope of the Caldwell Bill was not broad 
enough to make it possible for the schools to procure, on like terms, 
equipment for other lines than shop-work. 


Needs. 

The Departments of Civil Engineering and Electrical Engineering re- 
quire generous appropriations for equipment, not only to bring them to 
a pre-fir e status but to meet the needs of the new courses and the in- 
creased enrollment. I hope that these needs can be met fully, at an early 
date. 

There should be a closer relation than now exists between the division 
and the Department of Chemistry, in order to promote the interests of 
students in engineering chemistry. 


Earpansion. 

The experiment station idea should be formally recognized by a suit- 
able organization, with funds to support research in engineering, ger- 
main to the great manufacturing, agricultural and public works enter 
prises of the State of Michigan. 

Respectfully ee 
. W. BISSELBE, 
Dean of Engineering. 
Bast Lansing, Mich., June 30, 1920. 
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REPORT OF THE DEPARTMENT OF CIVIL ENGINEERING. 


President F. S. Kedzie, College. 

Dear Sir:—As we approached the opening of the college year just past, 
this department faced many. uncertainties. No one knew how many 
students would return to continue their studies in civil engineering 
from the point at which the war interrupted them. It was impossible 
to closely estimate the number of teachers needed and the equipment of 
instruments for field work in surveying. 

Actual attendance was much larger than had been expected, hence our 
preparation came near to being inadequate. However, an unexpectedly 
large enrollment is always more pleasing to contemplate than its op- 
posite, and the situation was met by increasing some class sections 
beyond the desirable limit and by close figuring on the use of equipment. 
Also, an extra teacher was engaged for the spring term. On the whole 
the year presents a record of activities more nearly normal than was sup- 
posed possible, with very wholesome and satisfactory results. 

Before the opening of the fall term, Associate Professor C. A. Melick 
withdrew from his connection with the College to take up engagement 
with the State Highway department. The vacancy thus created was 
filled by the appointment of Mr. Chester L. Allen, as Assistant Professor. 
The department teaching staff for the year included the names listed 
below in the order of seniority of appointment. There were no with- 
drawals during the year. Mr. EK. H. Spencer acted as instructor only 
during the spring term, and has no doferition of continuing on the teach- 
ing staff. 

H. K. Vedder, C. E., Professor of Givil Engineering. 

CG. M. Cade, C. E., Assistant Professor of Civil Engineering. 

R. G. Saxton, C. E., Assistant Professor of Civil Engineering. 

W. W. Hitchcock, C. E., Assistant Professor of Civil Engineering. 

B. K. Philp, C. E., Assistant Professor of Civil Engineering. 

C. L. Allen, C. E., M. S.; Assistant Professor of C pal Hngineering. 

I. H. Spencer, B. S., Instructor in Civil Engineering 

The tabulation which follows will answer all questions with reference 
to the teaching schedule, the number of classes and the attendance 
therein. . 
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CLASS WORK—CIVIL ENGINEERING DEPARTMENT FOR COLLEGE YEAR 1919-1920. 


FALL TERM 1919. 


as No. of No. Hrs. Number 

Class. Subject. RIS = Instructor. t Students 

Course. per week. sn Gee 
Sophomores. ....... Surveying (Class)............... @. E..12-.|| (Prof. Hitecheock +. -<. 2-4 2 133 
Sophomores........ Surveying. (Clags)a- ey estan Cane Tay | PProfSaxtonssee. faeces, see, 2 39 
Sophomores........ Surveying (Class)i..ss 5 oaaeee le oe CAB 1aes| rot titencocks pees se neee 2 33 
Sophomores. ....... Surveying; (Class); 2. saccee es - CoEsla 4\ Profs.Cades sen. eee eee 2 33 
Sophomores........ Surveying (Field)..............- CoS 1a. Prot ehilpa, seas tel-aamemete 2 30 
Sophomores........ Surveying (Field)............... CoE ta ||" Profiteheocks >. ore «ae 2 40 
Sophomores. ....... Surveying (Field)............... CBs lan ProkPhilpias eee eee 2 30 
Sophomores. ....... Surveying: (Pield)ie a ee comeeaey Gl ii. -1m 5\"Prof-sHitehcocks.. eens 2 23 
Sophomores........ Surveying’ (Class). 20.2 .case- ee: Cobbs: | REroiyAllentin sjtaro oee O 2 15 
Sophomores........ Surveying (Class)... 0/2. .55..5. Com ibe Protve bps ow cen oo he coe 2 17 
Sophcmores........ Surveying (Field)............... CMR bee |gibrof.sAllenietccte, 0 oie 4 15 
Sophomores. ....... Surveying (Meldje. ees. nou Lb teerofoades. hee cae eee 4 19 
UALRIOLE aes, Sore eee Mechanics = se. cossece seo ee CH 4a "3 @PropsAllen® sewer sear 5 17 
MUDIOLS: 2s ees Mechanicsis, <0. SEAS ee oe Geb24a-3|" Prot Philp’ ace cee nee 5 18 
JUDLOMSS Lota oe Mechanica sis Gone eh canon Cub 4a cal erotAlleniec: seem Aare 5 18 
{ECT oe iy Seng oe Mechanics: fas. tne a See eee ClBT4a2 |eProe Phileas cena eee 5 17 
AUURITORSA Seco see Adv. Surveying (Class).......... Cl BiG | sbrok! Caden wens: 1 er eee S 20 
DAMNOTS eee es Adve surveying (Glass) 1 oe) eee Os) eekOte Ei] peter eee ia ee H 3 32 
OMIOIS eee cee Ady. Surveying (Class).......... CHG). | Brok@ ade ot eee eae 3 17 
JUNIOLS eames set Adv. Surveying (Field)........... Cabao7.4|) rok Hitchcock sao aoee 4 i0 
VUNIOLS ere eles. eo Ady. Surveying (Field).......... GCSES 6). |) Prot paxtonetsscs-< eer 4 17 
DUTNOFS ence a teers ¢ Adv. Surveying (Field)........... CEG". ebrot kitchcockre 4.0 eee 4 18 
DMLOES 7 eer keer Adv. Surveying (Field)...........] C. E. 6...; Prof. Hitchcock. ........... 4 2% 
BONO! aye ate se2'oye-06 Graphic statesse= apnea ee Cr y4d,| [Prot Allene= sass ca-e he 3 19 
DENS ote cn tec Hivdranlicg.<,. -eteenaae cree Ose 5 | PELorsoax tole. chee ener 5 27 
EDLOTA? me bhs.t a ee iy draglices shan ey see eee ine Crabs. 2 werofaGaddey. Sashes cae 5 23 
DEMONS eave cic ote Hydraulic Laboratory............ CRB Soasa Erol oaxtOnn- ears eee 4 21 
MENIOS = fais ave ase te Higher Surveying (Class)......... Go. Gbia|" Prof. wedder 7a see 1 18 
ODIOLS: eiasciers ccs ee Higher Surveying (Field)......... Csiobr|@erot. Vedder mn) eenee ee 4 18 
Seniors aacesc ote Bridge; Stresges: ssc. ae eee ee ChB 8a.2| ee rofeVveddersee een soce 5| 3 20 
4 Weed | See a |EIRPeICe Nee Ee! ramen EER tee CSN ANTE tare Cee Ee gs ie ey 98 683 


» 
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i CLASS WORK—CIVIL ENGINEERING DEPARTMENT FOR COLLEGE YEAR 1919-1920. 
WINTER TERM 1920. 
| Numl 

; r “ Number 

Class. Subject. Nos of: Instructor. eats Students 

in Class. 
Sophomores. ....... Sand, Cement and Concrete (Class)! C. E. 16a.] Prof. Allen....-............. 2 36 
Sophomores. ......- Sand, Cement and Concrete (Lab.) | C. BE. 16a.} Prof. Allen, Prof. Hitcheock . . 4 18 
Sophomores. ....... Sand, Cement and Concrete (Lab.) | C. E. 16a.) Prof Allen, Prof. Hitchcock... 4 18 
Juniors, Seniors..... Agricultural Engineering. ........ CAB onve|  LrOl. WEOGCrs cen scien hoe ay: 3 12 
Juniors Mechanica? ones ceare teens Gaba by. eeroks (Philp. ttc So 5 16 
Juniors Mechanics arrce as aeoneman ater: Cab Aba bro Cade... oes ce ke 5 15 
Juniors Mechanica ster sien toa eee Cob Albee ebro hip: cepts cate. 5 20 
Juniors Mechanics/ eet an. cok roe eae C) EH 4b.-|| Prof. Hitchcock..-.......... 5 20 
UMNOT Se eae ove Topographic Mapping (Lab)...... | C. E. 7a .| Prof. Cade, Prof. Saxton ..... 6 29 
POMMOLS HLS Syn hers Se Bridge Analysis and Design ea C. E. 8b .| Prof. Vedder, Prof. Philp..... 8 21 
REULOLS ecient Masonry and Arches (Class)... ... Cab Oealperot Allen it a0 aan. 2eeee 3 21 
EMMONS es ACES. Masonry and Arches (Lab)....... Ooh Gee) pProfevAllen= 0. 285.5 sot sme 4 21 
PeniOrs ss cts seein. Pavements Ss0.00 toes Cate Oenlbrotoaxtones..seeen afer 2 15 
SEMLOTS ee Asc 7 Experimental Laboratory......... C.F. 12 .| Prof. Hitchcock, Prof. Saxton. 6 22 

REINOTS) eer ere ich Water oipnlye asec nceet ees Cubeloe broke oaxtons 2. 9.58 eige os 4 

SMI ya niet acowe WieiGre ist hh aya kinase stent ae el @ ES 16. | Erie CAUC are) hee rs re 4 1 

UNI rs AS Tr St [Eo Se nce aie OC ene | erates fee | Se a Eat eens Se ee 70 305 
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CLASS WORK—CIVIL ENGINEERING DEPARTMENT FOR COLLEGE YEAR 1919-1920. 
SPRING TERM 1920. 
Number 
Class. Subject. a ee Tustructor. ee Students 
in Class. 
Sophemores........ Surveying and Leveling (Class)... C. BH. 1c¢..| Mr. Spencer......5......... 3 16 
Sophomores........ Surveying and Leveling (Class)...| C. E.1c..] Prof. Philp................. 3] 16 
Sophomores........ Surveying and Leveling (Class) ...| C. E. le..) Mr. Spencer................ 3 17 
Sophomores........ Surveying and Leveling (Class) ...}| C. E. 1e..} Prof. Hitchcock............. 3 18 
Sophemores........ Surveying and Leveling (Field) ...] C. BE. 1e..| Mr. Spencer, Prof. Philp...... 4 16 
Sophomores........ Surveying and Leveling (Field) ...} C. E. le..} Prof. Hitchcock, Mr. Spencer.. 4 32 
Sophomores. ....... Surveying and Leveling (Wield) ...| C. E. lc..| Mr. Spencer, Prof. Hitchcock. 4 18 
Sophomores........| Surveying Methods (Class).......| C.E.2...| Prof. Cade.................. 3 12 
Sophomores... .+-.| Hucveyine Methods (Glass), ?)-.- | Cs B-2..2|0 Erofsioaxion.. sence an eee 3 MW 
Sophomores........ Surveying Methods (Feld).......| C. 8. 2...| Prof. Cade, Prof. Saxton... .. 4 23 
Sophomores........ Adve purveyinpy (Olass)i eres vaeerl|| Coals Oren enol Oaderrs sais ore See 3 14 
Sophomores........} Adv. Surveying (Class).......... Chl 6.2)\ bret Eatchcock-ep s-oeeeeee 3 15 
Sophomores........| Adv. Surveying (Field)........... CE: 6...) Prof. Cade, Prof. Philp... 4 28 
VUTHOLS ae epteriacs Strength of Materials............ C2hg4er4| Prof: Alen: 230 Scebe seer 5 14 
Juniors............1 Strength of Materials........... CialiAcsalwiProfebhilp= se sees ee eee 5 15 
JUMIOTE. oo. se | mubength of Materialse. 42 o. acl C. BE. 4c Prof. Allen ey Ne pe tee 5 19 
Juniors............] Strength of Materials............ (OSI Dee Pomel Vatejuy ina) elev boeoa ys Seen ise we! 5 25 
UNIONS soe ee oc Topographic Surveying (Class)....| C. E. 6a..| Pcof. Cade.......-......... 2 12 
Juniors............] Topographic Surveying (Class)....| C.E. 6a Protpblatehcocks eee 2 12 
Juniors............| Topographic Surveying (Tield)....} C. E. Ga..} Prof. Cade, Prof. Hitchcock .. 4 24 
JUNO... 2. -| Railroad surveying (Class)\, 2... 2) CB 7, 2] Prof Saxtonye, «250 eee 3 16 
MMUILOLB tae) ey ete | Railroad Surveying (Class).......] C. EH. 7...} Prof. Allen................. 3 16 
‘[jrynteysie eee ee | Railroad Surveying (Field)....... Cane Prof. Saxton, Prof. Allen. .... 4 30 
Juniors and Seniors..| Road Construction (Class) ....... GPBr lize Se Gre Oa stOUe eee ae eee 2 7 
Juniors and Seniors..' Road Construction (Pield)........ CP Byve-| serokisaxtone. saan ee 6 7 
Rites FN Tce (ACR te \ 7 { Prof. Vedder, Prof. Allen. . } 
MEMLONSLE ecineattece Thesis (4'Sections)............-..| ©. W. i. | Prof. Cade, Prof. Saxton. { 20 20 
Seniors. . ..| Contracts and Specifications. .... Co Hs. Prot Veddersase= ss. ee eee 3 41 
DEDIOMB ye cet tcc bs Astronomy (Class)........... see @nuo) 14a broke Vedder a anc fopegic 2 21 
DEMIOLG As ih needs Astronomy (Iield)............... C. E. 14 .| Prof. Vedder, Prof. Philp..... 2 21 
116) 7729 Dane ee a ea Ce DA a Re eS I | RT 8 ROS el OR oP EM eli Sore aS oP cyetr eee ai 117 536 
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The following text-books have been used in our classes during the 
year: Merriman & Jacoby’s Roofs & Bridges, Vol. I & IIIT; Maleolm’s 
Graphic Statics; Hughes & Stafford’s Hydraulics; Poorman’s Mechanics; 
Baker’s Masonry Construction; Harger & Bonney’s Highway Engineers’ 
Handbook; Blanchard’s American Highway Engineers’ Handbook; Turn- 
eaure & Russell’s Public Water Supplies; Metcalf & Eddy’s American 
Sewerage Practice, Vol 1; Hosmer’s Astronomy; Tucker’s Contracts in 
Engineering; Ingram’s Geodetic Surveying; Boyd’s Strength of Mater- 
ials; Allen’s Railroad Curves & Karthwork (with Tables) ; Breed & Hos- 
mer’s Surveying, Vols. I & II; Vedder’s Notes on Surveying, and Hool 
& Johnson’s Concrete Engineers’ Handbook. 

The total expenditure by the department during the year for all pur 
poses has been $2,623.86. During the same period the sum of $618 has 
been turned in for class and examination fees. Our biennial inventory 
for 1920 shows an aggregate of $17,965.73 as against $14,116.86 in 1918. 

Respectfully submitted, 
H. K. VEDDER, 
Professor of Civil Engineering. 
East Lansing, Mich., June 30, 1920. 
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REPORT OF THE DEPARTMENT OF MECHANICAL ENG 
ING. 


Dr. F. S. Kedzie, President: 
Michigan Agricultural College. 
Dear Sir: 

The following is a brief report of the Department of Mechanical En- 
gineering for the year ending June 50, 1920. 

The personnel of the department at the end of the year was as follows: 

H. B. Dirks, Professor of Mechanical Engineering. 

W. E. Reuling, Assistant Professor of Mechanical Engineering. 

W. G. Hildorf, Assistant Professor of Mechanical Engineering. 

D. L. Jones, Instructor in Mechanical Engineering. 

A, P. Krentel, Foreman of Wood Shop. 

G. J. Posthumus, Instructor in Wood Shop. 

I). T. Millard, Instructor in Wood Shop. 

G. ©. Wright, Foreman of Machine Shop. 

W. L. Watt, Instructor in Machine Shop. 

C. N. Rix, Instructor in Machine Shop. 

J. A. Bicher, Foreman of Foundry. 

Andrew Watt, Instructor in Forge Shop. 

EK. C. Crawford, Laboratory Engineer. 

J. F. Hineline, Mechanician. 

Ray Pearson, Storekeeper. 

Mr. W. L. Watt was appointed October Ist, 1919 and takes the place 
left vacant by the resignation of Mr. Bigelow. 7 

Mr. D. T. Millard, was appointed January 1st, 1920, and relieved the 
stress under which Mr. Krentel and Mr, Posthumus were working dur- 
ing the fall term. 
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Mr. ©, N. Rix, while still having oversight of the stock-room, was made 
Cuan ees in order to relieve the condition due to the placing of ma- 
chine shop work in the freshmen year, and his position as storekeeper, 
has been filled by Mr. Ray Pearson. 

The large classes in the steam laboratory necessitated an additional 
man, and being unable to obtain an applicant to permanently fill this 
position, Mr. Die Jones, of the class of 1916, M. A. C., was employed 
during the winter and spring terms. 

In addition to the work of the fall, winter, and spring terms, the de- 
partment assisted in two terms of summer work in which nine courses 
were taught to a total of sixty-one students, and also in two Truck and 
Tractor courses of the winter courses in Agriculture. In the latter 
work one hundred and sixty men were given instruction in truck engines, 
ignition and lighting, ¢ arburetion, chassis construction, and forge shop. 
Of these courses, the forge work was given by Mr. A. Watt in addition to 
his regular college teaching, and the “others were given by Messrs. Beck, 

srault, F oote, Halsted and Leland, who were employed especially for 
this work, 

I wish here to express nry appreciation of the material assistance 
received from the Duplex Truck Company, Reo Motor Car Company and 
Olds Motor Works in the way of trucks and parts which were loaned to 
us for the above courses. 

Of the new equipment received during the year, I wish especially to ex- 
press appreciation of the machine tools added to the shops, as a result 
of the generous action of the Board in appropriating $10,000 so that 
advantage could be taken of the Caldwell Bill for the purchase of Govy- 
ernment machine tools at 15% of their cost. This has brought the equip- 
ment of the machine shop up to the requirements of modern practice 
and will be of great assistance in the regular machine shop courses and 
also in the new courses in Industrial Engineering, to be offered to the 
seniors the coming year. 

In addition to the above, a Brinell Machine, recently purchased will 
add much to the courses in the heat treatment of steel. The gas fur- 
naces purchased for this work last year were installed during the sum- 
mer, and have proved a great aid. 

During the year the junior and senior courses have been revised, the 
most notewor thy changes being the introduction of humanistic studies 
and group options in the senior year. Three options were introduced, 
viz. automotive engineering, industrial engineering, and steam engineer- 
ing. 

I wish to express my appreciation of the work of the various mem- 
bers of the department, during the past year. The teaching schedule of 
the year is shown in the tables that follow. 

Respectfully submitted, 
H.. B= DIRKS, 
Professor of Mechanical Mugineering. 
East Lansing, Mich., June 30, 1920. 
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> TABLE 1—CLASS WORK OF DEPARTMENT OF MECHANICAL ENGINEERING.-FALL TERM 1919 
. No. of Hrs. per Nott Student 
Class. Subject. ~ Teacher. week each | q) ‘9° Hrs. per 
Course. Student. Students. week" 
Freshmen......| Elements of Engineering .. . 1 DeaniBissell eae erent liaek 1 148 148 
Freshmen ..... Wi0o0d SOD sai-<etaccamae 2d | Mr. Krentel, Mr. Posthumus 6 108 648 
; D | MraWright ee 2 es) fons. } 
Juniors........| Machine Shop............ hy ENE: Watts seep. ce Moe hek 6 29 174 
(MAR Oe We Bere oh ceh seie } 
: : : (eM taWariehte: = tone ee ee ) 
Juniors........ Machine Shop.........-.-. Opn Nir eV atleri es ee nics oe oo \ 6 1 6 
: (RIVER io Riese etnrecs } 
Seniors.= 2.5. Rorgeishop:<aiaaes sees Dios BProfskaldorfic. to eecs eee 6 16 96 
Freshmen... . . Horge! SNOD sys ee aaa Ou MIVinA Vath... 2 snieadcacrote- 6 96 588 
Seniors... 6 Gas Power Engineering ... . 8c | Pref. Renling serene o).ce 3 29 87 
MMOS. cme sien |e etANUL EY es calles « Dian eroteildorte: ss) oe ee 2) 74 148 
Juniors. ...... Engineering............%.. 1SpilPerobaneulines sc .5 Jen. 4 { 16 
Seniors........ Engineering Lab........... iealeerofeReulings ees... 4 47 188 
Seniors........ Heating and Ventilation. .. Rae NerOleDInKe Ae seer cack te 3 9 27 
Seniors........ Costs and Accounting... .. . 18c | Dean Bissell. ............ : 2 51 102 
Freshmen... . . Pattern) Works .2 52 .:(c0 0 31 Mr. Krentel, Mr. Posthumus 4 39 556 
Sophomores ...| Forge Shop............... 41 IVETSaW abi orien a Wein nes 4 62 248 
Sophomores ...] Foundry................. 51 Mirsiichers Seog nese hea 4 69 276 
F . ( IMPaW rig bts- te) hee rins ta ) 
Freshmen.... . Machine Shop............ Gam Bevin sWiatitincicehooencce ces > 4 76 304 
Sora ge aa spe lg 
DH a5 | Kicoachoro SAIN Rs ic Sra ac becce? tC NGS A | [rnc as ec me | eee cee | 958 3,612 


TABLE 2.—CLASS WORK OF DEPARTMENT OF MECHANICAL ENGINEERING—WINTER TERM, 1920. 


Hrs. per N if Student 
Class. Subject. No. of Teacher. week cach | oy oe .. | Hrs. per 
Course. Student. | "udents: week. 
fea aWinlo lites eeen caer ) 
Juniors........ Machine Shop..........-. Olalte irs Wiatte 2s alan cod 6 60 365 
VET SWILKaucso erate sos lshace | 
3 Mrs Witiehtesscaane ac anv 
HeMlOre. ees « Machine Shop............ CRSA CIN Fees WUE Fac gee sh ; 6 1 ae ae ae 
Vine RRIX Sere eke te Con tirsict } 
Juniors........ Steam Engines and Boilers... Cie Pits: CGO sees omoe emo Nore 5 78 23 
Juniors... Engineering Lab.......... 13a | Prof. Reuling, Mr. Jones..... 4 74 296 
Seniors Engineering Lab.......... 13d | Prof. Reuling, Mr. Jones. .... 8 11 88 
Seniors Power Station Design..... . US Dal MeroreR irks weenie sere ei 3 19 57 
[ MrsKrentellac savcne asec 
Freshmen... .. Pattern Work. -..5.:....-- $1.) .) Mr. Pesthumus....:.:.-..- 4 120 480 
(Ory Millard 3 Jose. naire. J 
Sophomore....| Forge Shop............... ADG | Prot-ibildort. .- c2e.4. tea e2 soe 4 49 196 
Sophomore. ...| Foundry...-.............. Pyles Mrs Pigher.cr sce cc acme 4 2 164 
Sophomore....| Found'y................. SpA | oan lel Cp wean oeoeeriaenle 4 BL ne. ito 
| MrseWirightc cette. > 
Freshmen... .. Machine Shop............ Gee A NED H Wiattces. setae ac ciue shake tit 4 66 264 
UIE eMIR KA seers eae ais) sharetetat sf | J 
Pgh een il ee erctets ee cts arsine essa re | Peete eyerece ci UUs et nora mt aes Lae bead eeheoisteus elato apt a | 2 ee Sect 4,590 2,145 
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TABLE 3.—CLASS WORK OF DEPARTMENT OF MECHANICAL ENGINEERING—SPRING TERM, 1920. 


Hrs. per Student 
Class. Subject. ae of Teacher. week each ane of Hrs. per 
ourse. fern pari ts tudents. wool 
(eMispKrentellsir eee ences 
Freshmen..... Woodshop !e*-eaa eee ceene 2d | 4 Mr. Posthumus..........-. 6 86 516 
MrMillard@a8. 25) cae aoe 
Mise Wrightson. ocmeiees sees. 
Juniors........| Machine Shop............ 2j Mir \Wisttte icc nee eee r 6 | 40 240 
MrdRigi ters eee eee eee J 
Freshmen..... Horge Shopuanee eee SOaI IMT Wathece commer ey yee 6 82 492 
AAMENONS yc yet-, ear Engineering Lab.......... 13b | Prof. Reuling, Mr. Jones. .... 4 74 296 
dine eyeope Thermodynamics.......... Vag Serote Dirks shone eee 4 52 208 
UNIOLSsss2 eon Thermodynamics.......... Lion eins aOrles yer coerce ere 4 23 92 
Seniors........ MW ESIIERS 2 ete Pa Rete UGaieerofbDirks wet oke eee eee 20 9 180 
{ Mr irentilben 65258 seaeee | 
Freshmen. .... Patternawionk: +n... .2ece 32 Mr./Posthumis-). tes: 4 114 456 
| Mr. Millard.............., J 
Sophomore....| Forge Shop............... AD Profs bildortesssemeer iene 4 25 100 
Sophomores) 9e =|) Houndrys. 3-455 e eee nee - 52 | Prof. Hilderf, Mr. Eicher..... 4 25 100 
: | MreWright:ecr)ube canon nel } 
Freshmen..... Machine Shop............ GIR eM Wath sce. comet nen 4 59 236 
LNMERE, Geena shen aos j 
Hoe) La beat aa aa A ee eae aay 8 eee Reg Ol eee ne Ener md Rte RTS a A 589 2,916 


REPORT OF THE DEPARTMENT OF ELECTRICAL 
ENGINEERING. 


President F. 8. Kedzie, East Lansing, Mich. 

My Dear President Kedzie:—The summer of 1919 was the first one in 
which the Department of Electrical Engineering participated in the sum- 
mer school work. It was the last of the war tangle in our educational 
work; now we have the aftermath. 

I am not sure that the faculty acted wisely in broadening the 
scope of engineering education at this institution last year, when we 
offered more options in the departments and began a differentiation 
further down in the course. However, we are pledged to it for a while. 

This department gives instruction in electrical subjects to every en- 
gineering student who survives the sophomore year. I think the year 
just closed has been the best in the history of the department—the sup- 
plementary activities such as work in the local branch of the American 
Institute of Electrical Engineers serves to stimulate the students to 
better work. The students themselves take quite an active part in provid- 
ing the department with needed apparatus which can be assembled by 
them. ; 

In this department we shall continue to adhere to the idea of. a strong: 
fundamental course in direct current work in the junior year and a 
strong fundamental course in alternating currents in the senior year 
supplemented all along by work in advanced physics, known in our course 
as Electrical Measurements and introduced in the catalogue under Elee- 
trical Engineering, 14, 14b, 15, and 16, 
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While wireless telegraphy and telephony .comes in only incidentally 
in the course, we try to keep the subject before the minds of the students 
throughout the course and at the same time encourage the high school 
boys of the State to “dabble” in it—some of them more than “dabble” 
in it and become quite proficient before they attend any class work 
given on the subject. 

It seems entirely possible so far as the technology is concerned, to 
communicate with the farmers of the State by means of the wireless 
telephone, and any boy or farmer can use the ordinary receiving “setup” 
for listening. The greatest difficulty will be to overcome the refusal 
of the makers of the “tubes” to allow such use. 

The relation between electricity and chemistry has long been intimate, 
and since the war the need for trained men who understand this rela- 
tion is quite urgent, it seems as though this should be given some atten- 
tion by this College; and the Electrical and Chemical departments are 
planning to call the attention of the students to the opportunity of en- 
gaging in commercial work based on this relation. Electrical Engineer- 
ing 35, is a five credit course introduced as a beginning along this line 
and we hope it will meet with response by them. 

Mr. P. G. Andres who has been with the department for two years 
has been given a year’s leave of absence to go into practical work, and 
Professor L. S. Foltz of the Colorado Agricultural College has been 
engaged in his place. 

Yours very truly, 
A. R. SAWYER, 
Professor of Electrical Engineering. 
Bast Lansing, Mich., June 50, 1920. 


REPORT OF THE DEPARTMENT OF DRAWING AND DESIGN. 


President F. 8. Kedzie, 
Hast Lansing, Michigan. 

Dear Sir: 

I herewith present to you my fourth annual report as head of the 
Department of Drawing and Design for the year ending June 30, 1920. 

The personnel of the department at the opening of the college year 
was as follows: 

Mr. R. K. Steward, C. E., Professor. 

Mr. Chace Newman, Associate Professor. 

Mr. L. N. Field, B. M. E., Associate Professor. 

Mr. A. G. Scheele, A. M., Assistant Professor. 

Mr. J. W. Steward, B. M. E., Assistant Professor. 

Mr. E. H. Stewart, B. S. in M. E., Instructor. 

Miss C. L. Holt, Instructor. 

Mr. M. B. Chapin, Ph. D., Instructor. 

Mr. J. Rising, M. E., Instructor. 

Miss Edith Butler, Instructor. 

*Mr. O. W. Fairbanks, B. §., Instructor, 
~ “Appointed January 1, 1920, 


~~ 
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It is with a feeling of gratification that this report is made as there 
has been a question as to how readily our returning soldiers would be 
able to settle down and adapt themselves to the monotony of school work, 
but in my mind there is no doubt as to their attitude. They have re- 
turned to us with a strong appreciation of responsibility and I feel that 
the present school year stands out as a mile stone in the history of M. 
A. C. because of this fact. 

Mr. M. B. Chapin was given a leave of absence during the winter term 
to complete his work at the University of Chicago for a PhB. degree. 

The development of courses along art lines has proceeded with gratify-- 
ing results and the opportunity for election of subjects by the women 
students has been taken advantage of so that we are now carrying on 
work with girls in each of the four years. 

The change in the course for engineering students, whereby the fresh- 
men now oet three terms of Mechanical Drawing and Machine Des ign 
followed in the sophomore year by two terms of Descriptive Geometry 
and one of Freeband Drawing, is proving entirely satisfactory as it pre- 
pares our freshmen to take up work in commercial drafting offices during 
their summer vacation, and we find the student is more matured and 
better qualified to handle descriptive geometry than he was when it was 
given in the freshman year. 

In closing I wish to again express my appreciation for the support 
which I have been given by the members of the department staff. 

The following is a te aching schedule of the department. 

Respectfully submitted, 
R. K. STEWARD, 
Professor of Drawing & Design. 
East Lansing, Mich., June 30, 1920. 
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TEACHING SCHEDULE DEPARTMENT OF DRAWING AND DESIGN. 
FALL TERM 1919. 
Vas : No. of 
Class. Subject. No. Instructor. Hours. | Studenta: 
Freshmen.......... Freehand Drawing............ 1b-1.. Nisa Butlersea tenet tate eves 6 19 
Freshmen.......... Freehand Drawing............ 1b-2.. Mins HOGA. heed eae coer 6 | 20 
Freshmen.......... Freehand Drawing............ 1b-3.. Missi olth cence oto eee = 6 | 18 
Freshmen. ......... Freehand Drawing............ 1b-4.. Miss Butler, Mr. Chapin......... 6 | 48 
HMeSHMEN =. .< 2% oo Freehand Drawing............ Meo aa IMissBntlerst tore. ee 6 | 22 
Freshmen.......... Freehand Drawing..........-- ets asp Mire (Chapin. .c)seaseeee cccmscs 6 18 
HreshMenss cc's. - Mechanical Drawing........... 4ab-1.. Mrs Spee eras See 6 | 29 
Freshmen.......... Mechanical Drawing........... 4ab-2.. Mrs Stewartecse cent oc aclscmccns 6 | 24 
Freshmen.........- Mechanical Drawing........... 4ab-3.. Mrs tewarte. te eee. oases: 6 27 
Freshmen. ......... Mechanical Drawing.........-. 4ab-4.. AW SLEWANG Sse acts coer ee ner 6 23 
Freshmen.......... Mechanical Drawing........... 4ab-5. Mrs Stewart es-72-c-5 cnt eee 6 | 31 
Freshmen...,...... Mechanical Drawing........... 4ab-6. IMIRISIN eer anes hey Fie 6 25 
Freshmen.......... Mechanical Drawing........... 4ab-7. RePAWE Sbewarde se <a.) e aaiestas 6 | 28 
Freshmen.......... Mechanical Drawing........... 4ab-8. AMErtIR ISI NE yes ace ae eee 6 27 
Sophomores. ....... Freehand Drawing...........- mere: IMr™ Scheeles. 3220) sneer oe bate 10 | 16 
Sophomores........ Dese: Geometry... 22. ae.2 - DAD eects Mrs Biel lies Sa seas Sonne 3 16 
Sophomores........ Machine Design............... Ga-1so IMT Ricldt wer eon scy cee ces 6 17 
Sophomores........ Machine Design.............-.. Ga-2..... Sa Wii SLewalde obese orks tebe 6 21 
Sophomores........ Machine Design............... Ga-3). 5... MrShisittpiesin oe tects 6 | 32 
Sophomores........ Machine Design............... 6a-4..... Viney Riel de eect ete etary pan 6 32 
GRUNGE efor s oot = Shades, Shadows and Perspective! 7........ Mra Newman: aiaciae upton. senate 6 24 
BOMOKS. ois ao 4-1-2 Manematics=- fhe toons sos Gop ee Wire Piel ayy eae os ters cane» 4 21 
Juniors........ .---| Ad. Drawing and Design....... as epee irs Schieeles ete eed ole ccetercts 6 2 
Juniors and Seniors, 
Ags. and Forest...| Mechanical Drawing........... Spite DAWE SLEWALG a2 clercciene des ae: 6 | 3 
Juniors and Seniors .| Freehand Drawing............. Le cere Aer, Mrs Newman (o<.44 on. snis see cine = 10 5 
PGT pods shone. ’ Ad. Drawing and Design....... Re Mire Deheele-S cca pias cics 4 2 
DEnlOV8 Has oo. < acs es Historyyof Art):0 2s. 9a Obie sos (MissiH Olt > yer .cserct serra aol 3 15 
FOINOUSS afc -fer-te <2 ,| House Architecture............ 9-1.. MrsiNewmane sso. eects a0: 6 24 
BSNIOIS Nae beer House Architecture............ 9-2 ReKkeaSteward: 025 eee eae 6 17 
| | 
Lg ek ne ee fete Pe ee om CR ee Yon ee A RP De OS 9 aw clvaye, eat ace Siero a Siajnte Weel = | reer 606 
i 
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TEACHING SCHEDULE DEPARTMENT OF DRAWING AND DESIGN. 


WINTER TERM 1920. 


Class. Subject. No. | Instructor. Hours. Pubes 
Freshmen.......... Freehand Drawing........... { a: ae i nae eee ee Se } 4 21 
Freshmen.......... Freehand Drawing............. h=3 ee. S| Mrs Scheelettvec ncaa ators tee eee 4 16 
Freshmen.......... Freehand Drawing............ Ph=4 5 | Miss Butlers: <a @ Ae ees 4 19 
Freshmen.......... Freehand Drawing............- h= Seer PAMisstButlensem ean cence 4 21 
Hreshmenlicseseaeiter Rreehand Drawineor se se). toch cl =Oe cee MESS HEL Olt ret acre ersieys alecerererersisr etn 4 18 
Freshmen.......... Freehand Drawing............. 1h-7 | MinssHoltsticccmence cee etic ae 4 19 
Freghmen.......... Freehand Drawing............ h= Shee e Massab utlersir eee a eee 4 23 
Freshmen.......... Mechanical Drawing........... Aagbc ae, Mr. Newman.to.y.8. sc cea cece 6 9 
Freshmen.......... Machine Design....:.......... l6a-1 Mretarbankshe epee neste ree 10 26 
Freshmen.......... Machine Design....°.......... 16a-2 Le AWA SLE WALC sacl siete sere ase 10 25 
Freshmen.......... Machine Design............... [6a-3:72 5 |LMrahainbankss se eee ane eek 10 21 
Freshmen.......... Machine Design............... 16n=4 32 ers Rising: ccs ee eee 10 29 
Freshmen.......... Machine Design............... 16a-5)0e5 0 \(de Weisteward yi sec shoe om: 10 22 
Freshmen. .!...'.... Machine Design............... 16a-6 BSE AStewanth creates toe ne ns 10 20 
Freshmen.......... Machine Design............... 16a-7 BEL SLE WALL aeeo aie © einem ee 10 20 
Freshmen.......... Machine \Desienis 2 s..c. ade sce GSS ee Kens teWaLde nese. care eee 10 21 
Sophomores........ Freehand Drawing and Color...| In....... (Mrs Scheclos sa.5.. ere eee 10 16 
Sophomores........ Dese:\Geometry:.2.. ese acne DAD wen Ree Mr Wielde sree teen eco 3 11 
Sophomores........ Machine Design............... 6a eI Steward an rem prme cere 6 12 
Sophomores........ Machine Design: .7.....- +2. Gb=2h eee IMriRisingis: ce ste eer ere ene 6 26 
Sophomores........ Machine Design............... 6b-3 VENWaisbe wards sacri et antec reece 6 27 
Sophomores........ Machine Design..............- 6b-45 a. IMrWieldatncrinte nce ere 6 22 
Sophomores. ....... Machine Design.............-. Bb-5eenee HHaStewart eessmessce oes oes 6 15 
Juniors and Seniors .| Freehand and Mech. Drawing ..} 2¢....... MriiNewmaner see scnerea ees 10 6 
UUMIOPS eee acces. Ad. Drawing and Color........ gets. Mr Schecless ance a. nurceacenteetns 6 3 
VINO Ges Sa abooe Machine Design............... Odea Mrs Bieldls 2s shines chen ewer 3 26 
Hentors yest eee Ad. Drawing and Color........ theese Mr. Scheele a 4 1 
Seniors cs 2 es soe History of Painting............ Zeros Miss Halters totic cies oe octet: 3 34 
Senlorssene eee Bnpine Desienkren-ceerrre ee Bbieenace Miri Wieldl? S425 jot comteteroctssie = 8 9 

AL he RS, Ara el le es i eA Ri, Re aa Bain I jae ce asso cag Rete brace Seba |p acs = 540 
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TEACHING SCHEDULE DEPARTMENT OF DRAWING AND DESIGN. 
* SPRING TERM 1920. 
: No. of 
Class. Subject. No. Instructor. Hours. Students: 
Fresnmen.......... Machine Design............... 6 18 
Freshmen.......... Machine Design............... 6 20 
reshimem. 5x4.22- Machine Design..............- 6 16 
Freshmen.......... Machine Design............ pre 6 13 
Freshmen.......... Machine Design.............. 16b-5 Mr sRising says 8 tbe eae Be, 6 10 
Freshmen.......... Machine Design............... 1tb-6. Mrs Fairbanks 54 nase 6 10 
Freshmen.......... Machine Design............... 16b-7. MrSBairbanks ye ene aac eee 6 13 
Freshmen.......... Machine Design............... 16b-8. JRWestewardiytrn cece see 6 11 
Freshmen.......... Machine Design... 7 Souter, 16b-9. EHS Stewarteeenseronie eens 6 12 
Freshmen. ......... Machine Design.........-.:... 16b-10 IR WK Stewanderetouts eon aye ss 6 14 
Hreshmem..:4. 002... Machine Design............... 16b-11 HE Stewantecke coe eaaeee ee: 6 11 
Freshmen.......... Machine; Design) esc. 5 ose one 16b-12 IMrsjRising® seine cee sear 6 10 
Freshmen......... Machine Design............... Ill if Sar soreers MrRairbankstseiteas rset 6 12 
Sophomores ....... Freehand Drawing and Color...) lo....... ie Senee SPE, Be ahs ets 10 17 
tne {| lw-l..... Iss BUtler as ryacsee mates 

Sophomores. ....... Freehand Drawing.......... iitgeo wa NGREEBiler de hice eet \ 4 30 
Sophomores........ Freehand Drawing............. waar es | avirn Ohapine ses ae isa coce nino 4 11 
Sophomores. ....... Freehand Drawing............. Twedene.- MasstButler se emer: ete oe 4 15 
Sophomores........ Freehand Drawing.............| lw-4..... MrsiGhapine vacsn cee dence sor 4 15 
Sophomores........ Freehand Drawing............ iN eieons- MisstH olthern-2 cae rene ee 4 11 
Sophomores. ...... Freehand Drawing............ lw-6..... Mri Chapinies eictinsh ace eee 4 16 
Juniors and Seniors .| Freehand and Mech. Drawing ..| 3c....... Mr. Chapin, Mr. Newman........ 10 3 
WUNIOIAe 2 oe ek Ad. Drawing and Color........| Ir....... Mr. Scheele..... BaP eic os tov ate 6 3 
SJUNEOYS es ote Feo Machine Design .............. Sans Mr. Field, J. W. Steward......... 4 24 
eMlOrge eer secs. History of American Painting....| 2d....... IM GTEC 8 Ha) (aie nm Wee iat oe tee OS 3 46 
DEMLOTSe hes ase eee Machine Design............... GerandiG iy siiwbaeldines sepa acetan ceee 6 10 
NUCSUCEY Mie 08 coos] as Re bi i ea ee | ee PBs cc fhe Sache sof easatartters | aeavetanal eft 371 
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REPORT OF THE DEAN OF HOME ECONOMICS. 


My dear President Kedzie: 
Permit me to present the following report for the Division of Home 
[Eeonomics for the year 1919-1920. 


ENROLLMENT. 


The enrollment of young women for the year 1919-1920 was 353, and for 
the year 1918-1919 it was 329. The enrollment by classes for the year 
1919-1920 was: 


Graduater 2 aK ohio cers eee alee I 
DOIMLOMS. a. eee OE! SA ae ad Sard! be iY 
AITLIGLONS ie ch ode ete BR ROO Ee ee 
IOP MOMOLES Gi a). Mate ears toate ak, are abtacttee ei 72 
Breshimen 253) a thie c alee eek pal aes 146 
SSP CLA Os ae coe er Rae ea tones iat a aaa eerste 12 
Mota ~~ it ais spay ce 20 Woe ee ene ped aaa 


INSTRUCTIONAL FORCE. 


There have been several changes in the instructional force. It was 
with regret that we accepted the resignation of Miss Edna Garvin, As- 
sociate Professor of Household Science. Miss Garvin. had rendered 
excellent service for three years. Miss Osee Hughes of the University 
of Kansas was appointed Assistant Professor of Household Science, and 
Miss Helen Gillett of the University of Montana, Graduate Assistant in 
Household Science. Miss Cecil VanSteenburg, Head of the Household 
Arts department at Montana State College, was appointed Assistant 
Professor of Household Arts, and Miss Minerva Fouts of Chicago Uni- 
versity, Instructor in Household Arts. 


THE HOUSEHOLD ARTS DEPARTMENT. 


In the catalog for 1919-1920 the former Domestic Art department was 
listed as the Household Arts department. This term seems broader and 
better chosen to represent the course which is planned to train young 
women to be better home-makers, with a keen appreciation for beauty, 
economy and technical skill involyed in clothing and all house furnish- 
ings. 

Under the present economic conditions the American housewife is, 
to a large extent, a consumer rather than a producer of: the world’s 
products. She must be trained in the choice and selection of materials 
for clothing for herself and family and the furnishing of her house, as 
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well as in sewing and the construction of garments. The art of selection 
involves a knowledge of textures and fibers, an appreciation of suitable 
and becoming colors, lines and styles, and a judgment of quality and 
durability. 

To meet this demand the content of some of the former courses in the 
Household Arts department has been revised and several new courses 
have been added; so that the work of the Household Arts department 
now consists of the following courses: 

Sewing—Flreshman 2 terms. 

The rudiments of sewing. Construction of simple garments. 
Skill with the sewing machine. 

Textiles—Sophomore 1 term. 

A study of the fibers. The characteristics and wearing qual- 
ities of all fabrics. Tests for adulteration. The hygienic, 
economic and aesthetic phases of fabrics. 

Clothing—Junior 2 terms. 

Making of garments. Study of economic and industrial 
conditions. Budget making. 

Theory of Design. Freshman 2 terms. 

A study of fundamental principles to be applied later. 

Costume Design—elective. 

Millinery—elective 

Applied Design—elective 

Advanced Clothing—elective. 

Many of the graduates who have specialized in Household Arts do not 
wish to teach after leaving college, and it is the aim of this department 
to acquaint the students with some of the opportunities which are open 
to women in various fields. With further special training these gradu- 
ates might turn to textile chemistry, costume designing, house furnish- 
ing, or trained salesmanship. 

An effort is made to keep in touch with the development of household 
arts work throughout the country. The faculty are at present inter- 
ested in several Tesearch problems on text books and courses of study, 
and it is hoped that the results may aid in the standardization of this 
work in both high schools and colleges. Also some of the problems of 
investigation that are promoted by the Committee on the Standardiza- 
tion of Textiles of the National Home Economics Association are being 
worked out in the household arts classes in clothing. 

During the Farmers’ Week of 1919 the oneeholdl Arts department and 
the Extension division arranged an exhibit of house furnishings in the 
form of two comparative rooms, displaying good and bad taste, and of 
equal cost. There was also an exhibit showing the result of some recent 
experiments in testing out American dyes, and the removal of stains. 

For the Farmers’ Ww eek of 1920 a campaign was waged on the economy 
in household textiles. Suggestions were made for thrift in children’s 
clothing, the renovation and remodeling of both clothing and millinery, 
and substitutes for the necessary household linens. 

During the year 1920 the rooms Nos. 5, 7, and 9 on the first floor 
of the Woman’s Building were given to this department for offices. The 
former parlor on second “floor of the Woman’s Building is now used as a 
textile and design laboratory, and one small room is fitted up as an ex- 
perimental laboratory for textiles. 
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THE HOUSEHOLD SCIENCE DEPARTMENT. 


A few changes have been made in the course of study and in the man- 
ner of presenting the work this year. The freshman food work was moved 
from the fall to the spring term, so that the young women might get some 
training in chemistry before undertaking this study. We are well 
pleased with the way this plan has worked out. 

The work in Problem Cookery has increased in interest and popularity. 
Our research laboratory is proving all too small to meet the demands of 
the students and the women of the State who are interested in having 
this work done. 

A mechanical household device laboratory was opened in the basement 
of the Woman’s Building at the beginning of the fall term 1919. The 
equipment of this room consists of washing machines of various types, 
clothes dryers, all sorts of irons, ironing boards, vacuum cleaners, and 
other devices for cleaning; water heaters, fireless cookers, oil stoves, 
cooking utensils, kitchen cabinets, work tables, etc. The greater part 
of the equipment has been donated outright by commercial firms, or 
has been loaned on long time contract. 

We have found this laboratory invaluable in the teaching of House- 
hold Management, and hope that we may have space and money to 
develop it further in the near future. This laboratory equipment was 
included in the exhibit during Farmers’ Week, and both men and women 
seemed very much interested in it. 

An elective course in Advanced Nutrition has been added. Forty- 
one seniors elected this course this year and did splendid work. 

It is our hope during the coming year to make more practical appli- 
cation of our work in food and nutrition. This we plan to do by start- 
ing a nutrition clinic for mothers and children in connection with the 
Associated Charities in Lansing. Miss May Person who has just been 
appointed Assistant Professor in Household Science, has had consider- 
able experience in this work. She ran a nutrition clinic at the Henry 
Street Settlement House in New York City under the direction of Mrs. 
Mary Swartz Rose. 

Our graduates are being called upon to help with this work in other 
cities, and we are desirous of giving them more specifie and helpful 
training here.- It will not only add to their technical training, but will 
help in developing their spirit of social service. 

It has been the aim of the division during the past five years to give 
the young women a more careful and thorough technical foundation 
for their work, both along the lines of science and art. 

We wish to express our gratitude especially to the Departments of 
Chemistry, Bacteriology, Biology, Physiology, Drawing, Mathematics 
and Physics for the kindly cooperation and splendid assistance which 
they have given us. The training of the young women in English, econ- 
omics and history has been done equally well. 

During the past two years the work along the lines of Education and 
Practice Teaching has been considerably developed. The success of this 
work is due to the thorough and enthusiastic work of Miss Elizabeth 
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Frazer and the kindly and intelligent cooperation of Professor Walter 
H. French. 
tespectfully submitted, 
MARY E. EDMONDS, 
Dean of Home Economics. 
fast Lansing, Mich., June 30, 1920. 


REPORT OF THE DIVISION OF VETERINARY SCIENCE. 


I’. S. Kedzie, President, 

Michigan Agricultural College. 

Dear President Kedzie :—Herewith I present the 10th Annual Report 
of the Division of Veterinary Science. 

The year just closed has been an eventful one within the Veterinary 
Science division, more particularly regarding changes in the personnel of 
its faculty and accomplishments. Early in June 1919 Dean R. P. Ly- 
man availed himself of a leave of absence which continued to January 
1, 1920, when his resignation became effective, meanwhile Dr. F. W. 
Chamberlain was in charge of the Veterinary Science division and was 
made Acting Dean January 1, 1920, for the remainder of the college 
year. Dr. James W. Benner resigned as Assistant Professor of Veterin- 
ary Medicine to take up research work at Cornell, thus more men had 
to be obtained to carry on the work of the division. Ist Lieut O. A. Tay- 
lor was secured as Assistant Professor of Veterinary Medicine and Phar- 
macology and 1st Lieut. EK. K. Sales as Assistant Professor of Surgery 
and Clinie and with the understanding that he assist also in the De- 
partment of Medicine and Pharmacology. Of the work of the several 
departments, the cooperation and loyalty of the men involved, I have 
only the heartiest praise. Recommendations affecting the division have 
been submitted to the Board of Agriculture and are now under considera- 
tion, their adoption and support meaning much good to the division, 
the College and the profession. 

During November 1919 Drs. Chamberlain and Hallman attended the 
annual meeting of the American Veterinary Medical Association at New 
Orleans, from which much good was derived. Dr. Hallman gave 
a resume of the A. V. M. A. meeting before the M. A. C. Society of Com- 
parative Medicine. 

On February 3rd and 4th the College entertained the Michigan State 
Veterinary Medical Association. The meeting and entertainment was 
highly satisfactory to the officers of the Association. The Association 
separated with the feeling that it had had a good meeting and a greater 
appreciation of the benefits derived by meeting at M. A. C. and its 
duties toward her were evident. We hope and believe the Association 
will come here for its meeting next year. Various members of the Veter- 
inary faculty have attended many meetings of the County Association, 
notably Jackson, Adrian and Detroit and good to the College has re- 
sulted. 

At the New Orleans meeting of the A. V. M. A. two private veterin- 
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ary Colleges were disqualified and dropped from the Civil Service list 
and a state institution was placed on probation, the former for not 
living up to the four year entrance requirements. During the last 
year “the Cincinnati and Chicago private veterinary colleges “have gone 
out of existence. An increasing number of vacancies in the profes- 
sion within the State have come to my notice during the last year thus 
an increasing duty is devolyed upon us to prepare more men for the 
work, and to do this means we must attract more students and to do 
that we must have a more definite and complete organization. The 
following table was prepared by Dean White of Ohio State College 
and shows: in a comparative manner the veterinary student attendance 
throughout this country. 


STATE VETERINARY COLLEGES 1919-1920. 


Virst Second Third Yourth opal Totals 
Name of Institution. Year. Year. Year. Year. Pea sae 
Alabama Polytechnic Institute..................... 17 12 9 ol Gein ees 45 
Colorado Agricultural College...................... 35 13 18 DO heise eee 86 
Gearmantate College sconce sauce cnt ane. 8 4 4 ata nee sae 16 
Lowa tate Colleges: ear cmeeie ee nore te 36 20) 25 O6e| Rete oe 107 
Kansas State Agricultural College.................. 32 10 20 |- 21 haters s 83 
Michigan Agricultural College.................... 7 7 Pl ee aa ee tty 3 
North Dakota Agricultural Col'ege.. .. 7 De ligthcics coe lG eee eee eee 12 
New York State Veterinary College (Cornell)... .... 39 20 24 19 3 105 
New York State Veterinary College (N. Y. Univ.).... 5 9 8 1b | eeepc se 3 
Ohio tate University... ose ok eee mee Hae 33 16 25 27 1 102 
Ontario Veterinary College (Canada)............... 33 20 17 Sal ete eee 78 
University of Pennsylvania.................. Basan 11 9 12 19 4 55 
Texas Agricultural and Mechanical College.......... 4 2 4 yO Re ate te ee 14 
State College of Washington....................... 5 4 16 DAUD Iter iene ere 45 
PRIVATE VETERINARY COLLEGES 1919-1920. 

a : eve = 
McKillip Veterinary College....................... 21 9 20 31 4 85 
St. Joseph Veterinary College..................... 49 24 35 AG) Ve eee 154 


At our June Commencement 1920 we graduated eight men in Veter- 
inary Medicine namely :— 

Gerard Dikmans, 

William A. Erbach, 

Albert E. George, 

Alfred J. Gregg, 

Warren P. S. Hall, 

Lynn C. Palmer, 

Louis R. Pless, 

Ernest I. Redfearn. 

A small percentage of these men are planning to enter private practice. 

The departmental expenses of the Veterinary division have been 
Jower the past year than formerly, possibly because of our restricted 
Classes and also because the equipment of the division has become more 
complete for the number of students involved. 

The clinical facilities of the division are constantly improving. The 
following table shows the relative growth of the clinic since the veter- 
inary division was established; it is self explanatory and it should 
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be noted that the last year’s total is approximately twenty-five hun- 
dred (2745) cases. A large proportion is ambulatory, which emphasizes 
the importance of further development in that direction, and that. is 
possible. 


COMPARATIVE CLINICAL RECORD. 


nes ome 


| 
Year. Equine. Bimmer Ovine. | Sus. Canine. | Feline. | Aves. | Mise. | Total. | Nature. 
} | | 
iRIGUI AA A ee ee ene eee | Ses RD Gee aie (A re baa a eee 1 eile aR aerate 86 | Mixed. 
1A FT Be Caer Smt cand Ce GH aie SOR DEnee! [sone] neesrrne eee tomes pao deo seuss teal era | No record. 
FUIDRTES coe el S05 SI abd oper |r) ee el Ce ee eae taken SSBC eee 357 | Mixed. 
1913-14 i 40 16 5 22 214 5 | Pye tae eres 111 | Medical. 
ee ees \ 97 139 11 30 66 8 | Suipacateee. 354 | Surgical. 
| | 
465 
1914-15 f 37 22 | 3 5 26 9 | | Eee | 105 | Medieal. 
Phas tcosigi serosa | 238 48 | 2 5 100 28 |. ....+.:| 416 | Surgical. 
| | | 
| | 521 | 
| 
1915-16 f 122 24 | 2 94 72 | 16 16H gee Cry 278 | Medical. 
=Car aceon eee | 246 132 | 2 5 117 23 | yo eee 529 | Surgical. 
| | ns 
807 
- f 49 22 3 3 34 | TOA gare bad cerca 121 | Medical. 
I16-17. 2.2... \ 161 67 | 7 ul 70 OP ile, Seas habe 337 | Surgical. 
| 458 
71017 es a 172 233 130 7 126 | 21 ‘| Fae 698 
| 
1918-19 f 402 255 249 4 134 | 28 ZG ak ork Sn 1,075 | Medical. 
Dionne nese 25)| 222 410 17 47 81 | 4 2 2 785 | Surgical. 
1,860 
1,013 | Ambulatory. 
{ 211 346 135 116 147 | 13 2 3 975 | Medical. 
TST 0=20 ee ree ee 383 715 3 383 238 43 7 er ane 1,770 | Surgical. 
( 416 999 | 3 483 263 | CA ears gy ieee 2,200 | Ambulatory. 
2,745 | Total. 


In referring to the clinie of other institutions we note that Cornell 
for its greater number of students had a clinical record of approxi- 
mately four thousand cases last year. We can surpass Cornell’s record. 
For a fuller discussion of our last year’s clinic see Report of Sur- 
gery and Clinie. 


DEPARTMENT OF ANATOMY. 


The work of this department as usual was maintained by Drs. Cham- 
berlain and Johnson and in addition the former directed the Veterin- 
ary division of the College, he also was President of the State Veterin- 
ary Medical Association while Dr. Johnson in the spring term taught 
the subject Pharmacology 1. Thus the following table shows only ‘in 
part the work done and is self explanatory. 
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No. of . Labora- | Total class 
Term. Students. Credits. | Lectures. tory. hours. 
Summer: 
PATAGOMY to Danita a toe ahah ee ois InIe e EET eTes 5 4 24 72 96 
PDOtale he eer Sa ene ote nate Oe tee eee ea eT eee ae 5 4 24 72 96 
Fall: 
Anatomy la 13 4 24 72 96 
Anatomy 2a 8 | ete ee 108 108 
Anatomy 4a ee ees ee yas Stent F 8 4 24 72 96 
ULC FE I as cpa geen a A aye ec ees ean ACoA Ran de 29 11 48 252 300 
Winter: 
PAMAT OMY YL De ast ne en cale ic aoclo toate cock eretee ior chasis ee eke 11 4 12 72 84 
MATIEVOMDY 2D cece otc. ees reo Terate ehe Mantel iorsral Grae lot emor acne 6 4 12 108 120 
SAMACOMY SA resis elec hace Sin) ots alae eee aelenines oat oe ce nieeas 12 4 24 72 96 
BRO bal Or recy tara, Soto ete ater ehots car toeverator eect niet eee ete 29 12 48 252 300 
Spring: 
PANS LOMY? LO secon snl elas wor ctos ara GN alOe nied Wate aisles Meee 9 4 12 108 120 
PA ELOIN VOCs romts tach ects creo © sreiae aioe ein i ernbece ere alee sles 5 3 12 72 84 
PATLALOMEY LO Dirt yajciareraraleracteata ore oie araiavonee Drain evens) oforerekeare nbahopstes 10 4 24 72 92 
EL Otal caterer als aanctrccs Pe eceictomre olncg Sia asare tonic lata ciamyeateisnetes 24 11 48 252 | 300 
ae | 
GEANG Oba) sre wanecotarnces Miele cre losivial ere wusiore eietouste wham orbs ainatere ss 87 38 168 828 996 


The usual conditions obtain in the lack of suitable housing for gross 
and microscopic anatomy, with our small classes we get along but not 
without disadvantages. We should be able to use living animals 
for quizz work. The equipment is excellent and many microscopic 
slides have been prepared to illustrate the study of microscopic anat- 
omy. Also many gross specimens have been collected, but we have no 
convenient place for a museum and much of the material is unayail- 
able for class work. 


VETERINARY MEDICINE, 


Classes in Junior and Senior Medicine have been combined in the 
winter and spring terms. This was possible because of small classes 
and necessary because of a shortage of teaching assistance. Dr. O. A. 
Taylor has carried on the teaching of Veterinary Medicine also the 
teaching of Pharmacology except the subject Pharmacology 1 which was 
taught by Dr. H. E. Johnson as mentioned above. The following tables 
represent the work in Veterinary Medicine and Pharmacology respec- 
tively. 
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VETERINARY MEDICINE. 
No. of : Labora- 
Term. Students. Credits. | Lectures. fey ets 
Fall: 
Medicine eee cco bioce ne tars sven t oki eyh oot te duye tie 4 4 Co Ieee tA 48 
UGA Ges er Fen ea, See 2 ds An Ol ee gee ee Cee eee 4 4 AS score: 48 
Winter: : 
RRCdICINGr aA erie oie tern tara sisie ee he cise tiie maceesiereyetars hit cette oct ee OCEE ace anGen orl Soret ec 
NVIGdI CINE Date nate ote nea ra tieraeia siaiateverectarsyaber! « 10 4 Aula aae 48 
SRE eo Mes Re re ine eA 2, I OSS shoe 10 4 Cl | Serene 48 
Spring: 
IMATE ETO), See ett ee en A Oo a Oe ce CR See TS Inia eee AE Mh erates s 3 al aotel| ters eycloprie | eee oe 
Medicine an sae on ocicistterete eco ay etter savayejateleaie srs = als 17 5 (epee on be paallcacconcss. 
IMCHICINE Oe terror ety eras charm cei eetrea eects scala iets di) 2 sialser em aie ) ees ae an rarer SA bei A ot 
Eta leas seeks acon etccae make ieee er Sadan A SPA eae 17 5 GO} |Pecereeece 60 
Grandelotal ters cern eens hare ait tee cc keh stea he 31s) 13 156i res 156 
Z PHARMACOLOGY. 


: No. of : Labora- | Total class 
Term. Students. Credits. | Lectures. tory. hours. 
Fall: 
PE earerry se epee ote okt aie terest eerie asia aiseteepocy is sake ena a 5 48 24 72 
Harris a eR wera ee Star tee Seetrcrnarin spec ee REO acy sects pies 8 3 OO cine noe 36 
| 
Rat altertea ac tarts cicofare te anne alee eral a soho Birtsig t ne Stee 15 8 84 | 24 | 108 
Winter: 
Tae cy Me eee ee See a anise OT Actes Lab Be Daan meccrice 9 3 Gili nate wereterst 36 
HUTTE ace Hees RAO on OGRA aD OND O CE OC SOCES Cope Ee nae 9 3 BON |(saeeern nse | 36 
Spring: 
Leng Tiga Wt Oe Pee ee RA SORE at ae Ueno Doane nicer 4 5 48 24 72 
LEE Tis Bio Eee Sc OE BER Ub aD BECO NE Ono iC Sapa DEO ar cee te 8 4 36 24 60 
IPYariMAch rey pees aaah ised eRe emeh we iiainers a abivansle Bvt 8 3 36! owas saa 36 
“SUSY (rk 7 I ea ee ea a 20 12 120 48 168 
Grandwhotaleyyencer at eels cease ee rn eth es ai nae ce soe 44 23 240- | 72 312 
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VETERINARY SCIENCE. 


Veterinary Science to agricultural and short course students has 
been handled for the past year by Dr. E. K. Sales and with a great 
deal of credit to himself because he has handled the work efficiently ; 
Dr. Sales has also conducted the subject of Zootechnics. 

Zootechnics has proved a real live subject the past year and a labora- 
tory fee of five dollars for the course should be charged to cover the 
cost of prints used, as no suitable text-book on the subject is at present 
available. The following tables illustrate the work as conducted in the 
subjects, Veterinary Science and Zootechnics, respectively. 


VETERINARY SCIENCE. 


No. of Creditai | Beanie: Labora- | Total claas 


Term. Students. tory. hours. 
Pall: 
Matermary MCreNCG oan nice nics visio aveptncerener dhe otatolecaleist nioloroicraterels 33 5 GON see 60 
Matal-seteeotte te tiie. c stus is ae hake Care Rae onion ches 33 5 i Dp ieee ee 60 
Winter: 
Weberinary jOClENGE Dir ccc oo er jxicok sasie stole Tie’ ohere azyeie fat oietaiorecche 18 5 GOs see 60 
ROLE. Soper See een ace ies ony nas AON AER ESRD ase 18 5 |) GOS ccrenpeen 60 
Spring: 

Voterinaryioclence 20. sce ein suchen. s caeene saa merie easier 12 5 (TM Rae Fe 60 
PR OLA eee eee ca eres MA AOC ik cence eee eee 12 5 60) sccerer ke 60 
Grands LObal es sere i atunicapnncse Re caterer Tace Bare ee ators wate 63 15 1800, eee 180 

ZOOTECHNICS. 
; j | 
Winter: 

VETTE Meet ober ie tec Coc Se oriSor ACE BEBE B On aao DEB Eonar 10 3 24 24 48 

A TS 3 PGs oh: arte aCe ene AE rena TN IIe Neeietel oer Nes | 10 3 24 24 48 


Some changes in the subject Veterinary Science are desirable. The 
last hour of the day is unattractive to agricultural students, and the 
course is-too comprehensive for men without a basic training in anatomy 
and physiology. The senior and junior years are too late in the course to 
attract men to the veterinary course. 

For the work done in the Department of Surgery and Clinie by Drs. 
Hutton and Sales also work done in the Department of Pathology by 
Drs. Hallman and Runnells see report of the respective departments. 
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Again thanking my colleagues for their past hearty cooperation, this 
is 
Respectfully submitted, 
F. W. CHAMBERLAIN, 
Acting Dean. 
East Lansing, Mich., June 380, 1920. 


REPORT OF THE DEPARTMENT OF ANIMAL PATHOLOGY. 


President I’. S. Kedzie, College. 

Dear Mr. President:—I herewith submit report of the Department 
of Animal Pathology for the year ending June 30th, 1920. 

The class work for the past year is as follows: 

,athology 1, Fall term, 10 hours per week, 9 students. 

Pathology 2a, Fall term, 5 hours per week, 7 students. 

Pathology 2b, Spring term, 4 hours per week, 8 students. 

Pathology 3, Spring term, 5 hours per week, 8 students. 

Pathology 100, Graduate course major, fall and winter terms, 1 
student. 

Veterinary Science short course, 16 hours, 24 students. 

Dr. Runnells has had charge of Pathology 2a, 2b and 3, as well as 
the routine examination of tissues, autopsy work and class work for 
short course students, thereby permitting the writer to devote a large 
part of his time to investigational work. The results of this work may 
be found in the department’s report to the Director of the Experiment 
Station. That the results of this work are appreciated is indicated 
by the fact that the writer spent two weeks in Indiana, under the Aus- 
pices of Purdue University, lecturing and demonstrating to the veter- 
inarians on the methods of treatment of sterility of cattle. 

In addition to the above the writer prepared papers for the follow- 
ing meetings: United States Live Stock Sanitary Association, Chicago, 
Dee. 3, 1919; Michigan Jersey Cattle Club, East Lansing, January, 1920: 
Michigan State Veterinary Medical Association, Feb. 3, 1920; North- 
western Ohio Veterinary Medical Association, Toledo, March 3, 1920. 

During the year we have held autopsies on 134 animals. Among these 
we have recorded the following: 
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We have received 81 specimens from diseased animals, sent in by 
veterinarians and farms for diagnosis. On account of poor packing and 
improper methods of preparation much of this tissue reaches us in 
such a condition that a diagnosis cannot be made. Out of this material 

e have recorded the following cases: 
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tespectfully submitted, 
K. T. HALLMAN, 
Associate Professor Animal Pathology. 
Kast Lansing, Mich., June 30, 1920. 


REPORT OF THE DEPARTMENT OF SURGERY AND CLINIC. 


President Frank 8. Kedzie, 
Dear Mr. President: / 

I hereby submit my third annual report of the Department of Sur- 
gery and Clinic for the fiscal year ending June 30, 1920. The depart- 
ment has been fortunate in securing the services of Dr. i. K. Sales to 
assist in the recitation and laboratory work. Dr. Sales commenced his 
work in the department in October, 1919. The recitation and laboratory 
work has been handled entirely by Dr. Sales and myself, and the ambula- 
tory clinic has been handled by Dr. McKercher in a very instructive and 
successful manner. In addition to the regular work of the department 
we have given instruction in Zootechnics 1, and Veterinary Science 2a, 2b, 
2c; this work was handled by Dr. Sales. 

The instruction work for the year together with a tabulated report 
of the medical, surgical and ambulatory clinics is given in the following 
tables. 
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TEACHING WORK OF DEPARTMENT. 


Fall Term 1919. 


Laboratory hours 
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Winter Term 1920. 


Spring Term 1920. 
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TABULATED REPORT OF THE MEDICAL CLINICS FOR LARGE AND SMALL ANIMALS TREATED FROM 
SEPTEMBER 27, 1919, TO JUNE 19, 1920. 
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A tabulated report of the clinics for the past school year shows that 
we have had a very substantial increase over that of 1918-1919. Last year 
the total number of medical and surgical cases treated was 1860, this 
year the total number was 2745 an increase of 885 cases over last year. 
The tabulated report shows that 2200 cases were treated in the am- 
bulatory clinic during the past school year. This I consider one of the 
most valuable parts of our clinic, as here the student actually comes 
in contact with the work just as he will find it in private life. 

Respectfully submitted, 
JOHN P. HUTTON, 
Associate Prof. Surgery & Clinic. 
East Lansing, Mich., June 30, 1920. 


REPORT OF THE DEPARTMENT OF BACTERIOLOGY. 


President I’. 8. Kedzie: 
Dear Sir: 

It is gratfying to be able to report that our department has fully re- 
established its position of strength held before the war. Our staff is 
complete and highly qualified. Dr. H. J. Stafseth is on leave until 
February 1921 in the service of the Norwegian Government. Research 
Associate, I. F. Huddleson has charge of his classes in pathogenic bac- 
teriology and immunology. Research’ Associate, G. L. A. Ruehle will 
have charge of the class work in dairy bacteriology formerly conducted 
by Research Associate L. H. Cooledge. Both Mr. Huddleson and Mr. 
Ruehle bring a high degree of training, experience and enthusiasm to 
their work. Associate Professor Fabian and Assistant Professor Mall- 
man have charge of the students’ laboratory. The former has success- 
fully given a course in the bacteriology of the apiary to advanced stu- 
dents in beekeeping and the latter has initiated in a very satisfactory 
manner the civil engineers in a course in sanitary bacteriology.  Pro- 
fessor Fabian will give a course in industrial hygiene to the chemical 
engineers next year. He has the fundamental training for this work 
with the added advantage of some considerable practical experience 
in the department of hygiene of the Ford Motor Works. 

The number of students enrolled for the year in courses in bacteriology 
and hygiene is considerably below the pre-war figures. The tabulation 
according to terms follows: 


Summer Term 1919. 


BACtTETIOLOL Ys) SLA, uy iG ciereaieierc sis ieleslelalers By) Ward) 'Giltnengs iiss. 18 students 
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BARCECTIOLOL Ve A: eienaicicis ciarole scorers Siete 6 ake BY UR Pe cea opcteretevsis)aicclckers 3 sy 
BACTETIONO LY, Wom aete fates @ ctorersieeielers Byte Wand? oGiltniereyy eis cle alee ily( # 
IBAGCLEMIOIO LY D9. cc's oe case nce esseis.e es BysHsJ.-Statsebhis 5: -). tances 5 ¥d 
BACTOTIOLO SY wZB arc iusratorce wotela wns aterelete © By We le Malina. once ete ele 5 é: 
IBACTETIOLOL VY: LOD c,cwreiesers icles > eiecec cee ByY ~Hesd. eStatsethijds scat 1 ie 
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Summer Term 1919 (Second) 
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students 


”? 


Mr. Robert Tweed completed his work for the M. S. degree during the 


spring term. 


on our staff next year as Research Assistant and Instructor. 

One of the graduate assistantships allotted to this department has 
been filled by the appointment of Otto Friedeman, B. 8. of the Oklahoma 
A. and M. College, the other assistantship remains open as yet. 
the evils of the war is reflected in the lessened enthusiasm on the part 


His thesis is entitled: “A Study of the Effect of the Milk 
Upon the Bacterial Flora of the Intestinal Tract.” 
under the direction of Res. Assoc., L. H. Cooledge. 


The work was done 
Mr. Tweed will be 


One of 


of our university and college graduates for the pursuit of graduate 
We should lose no opportunity to strengthen our graduate 


studies. 


courses with the view to the firm establishment of a strong and inspiring 
graduate school, not only for the good it will do per se but for the effect 
it will have on our undergraduate work. 

The student health situation has not improved markedly during the 
past year. There has been some progress in the matter of providing a 
dispensary service, but this has been done at the expense of much val- 
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uable hospital bed space. As a matter of fact, we have fewer available 
beds than at any time in the past ten years. This phase of student 
health service can be made effective only when each student is brought 
into a proper relation to the whole service by means of a mutual under- 
standing between the College on the one hand and the student.on the 
other, in which the former undertakes to guard the health of the latter 
collectively and individually, and the latter acknowledges his obligations 
by the payment of a fee and by submitting to the regulations prescribed 
by the properly constituted authority. Miss Iethel Dietz, the head nurse, 
is entitled to much commendation for her efforts under adverse cireum- 
stances. She has prepared at my request the following tabulations of 
the results of the dispensary service: 


Number of students receiving dressingsS............... 684 
Number of students receiving treatments............. 975 
Number of students receiving examinations............ 156 
Number of students receiving medicine................ 36 
A otake number Ol STUGENESS<:soam ne matte + 1aihce) cosa ate 2,151 


The average number of students. visiting dispensary each school day 
was eleyen. 

In addition there have been treated in the hospitals the following 
cases during the year: 


Diseases No. of cases 

Acute Indigestion 2.24 's..4%.. whet 1 

PASS UAMINA Ly Meese eae 78%, wie) Shek ae: Mla a eal Wells Roe 1 

PS POINGCH PLES Dien ce aie. chee Pop BR CE eee 2 

ERCANE AGESLOM: = ae~. ars ous aie e ae 8 ais il 

Hemorrhage of Lungs....... eyeterase 1 

OTE TPES AEs ee Saenger ome 41 (1 died) 

IE AM SENT OCULON te sini e502, 4° sels 1S (1 died, taken to Lansing 
Hosp.) 

aNTIRGCE: 253 a4 spt ts Se VET ctr 4: 

MAG GPU PE 215 boos ins fs Se Uist satiate sta uate 2 

Leta APO: Fe iar sss Ba eie a ope ais ioihae ee i 

Wieaslesiss ce cick et bole udisieuehe Sein ere 

Nervous Breakdown | 522%. 2.5. sens 4 

GOpseryation— 2).-. «de os Se YS Bint ds: 

AUIS petty on hays ears fe allele «foi op cae ep ores 2 (1 taken to Lansing Hosp.) 

OUI OIA re ae soto at ie Ars deo ceri oes 5 (1 died) 

RE itet aOV ETO apis tic aero oe 4 

Severe Cold ..... ofa tertint aes oat ah atehe 15 

S111 feel SO. Ca oa a a Mie smbrcyanatasaie 4, 

Ee) ae a) ss hahaa w ate sees. bietaeave aes 19 

Daberculosis: |... ... Sm, Sy Hae a EP 1 
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T ‘ rat wet + 5 
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Financial Report 


RUE SE Btileest cs ic rara eo ciate on ee Lets Po $2,903.68 
SSE BETINS crc0.ca/8 speva'cha «xa 2a teitieesd nese Fe 2,820.00 
Potabr ex POMC U LOS ce. es wie scared wie snes $5,723.68 
EpSprtAlATeECeIpts. ....67). 2.5.5 Spel s: day sea sca o 1,257.31 
LO ETEICE a ay a i ae ea 4,466.37 


The expense of administering the hospitals aside from the regular 
salaries of nurses and the health officer is given above. 

Mr. Mallman has examined the water of the college swimming pool 
twice a week while it has been in use. Whenever the water showed 
Bacillus coli in 1 cc. of water, chloride of lime was added at the rate of 
16 pounds per million gallons of water. 

Various standards of purity were tried out for the swimming pool 
and finally Bacillus coli in 1 ce. was used as indicating pollution. No 
definite standard for number of bacteria per cubic centimeter has been 
adopted, as yet, however, counts in excess of 1000 per ce. when no 
Baccillus coli appeared is regarded as wisafe. 

Mr. Ruehle and Mr. Huddleson have been of great assistance in the 
conduct of the hospitals, the former as a graduate pharmacist and the 
latter in connection with laboratory diagnosis and the preparation of 
vaccines as indicated in the following paragraph. 

During the spring, there occurred among the student body and in the 
community what appeared to be an epidemic of acute throat and ear 
infections. A bacteriological examination of swabs taken from a large 
number of the cases revealed either Streptococcus hemolyticus or Strep- 
tococcus viridans as being the predominating organism. Autogenous 
vaccines were prepared for about eighteen of the cases of which about 
50 per cent gave favorable results. 

Miss Ruby Stutsman is entitled to much credit for her able conduct 
of all the office work especially that relating to hospital activities. I 
believe that Dr. O. H. Bruegel, college health officer, is worthy of our 
hearty thanks for his untiring efforts under the handicap of a part time 
position. Only a full time college employee can do full justice to the 
work. 

My sincere appreciation is hereby expressed for the ever willing and 
efficient cooperation on the part of every member of the departmental 
staff during the year’s work and for your own advice and assistance. 

3 Respectfully, 
WARD GILTNER, 

me . . Professor of Bacteriology. 
East Lansing, Mich.,-June 30, 1920. 
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REPORT OF THE DEPARTMENT OF BOTANY. 


President F. S. Kedzie, College. 

Dear President Kedzie: Herewith I present you my report for the 
fiscal year just closed. 

The staff of the Botanical department remained essentially the same 
as for the preceding fiscal year, except that Mr. C. W. Bennett was pro- 
moted to full time instructor and Mr. L. It. Tisdale was appointed half- 
time graduate assistant in Mr. Bennett’s place. It was impossible to 
fill the other half-time graduate assistantship assigned to this depart- 
ment, owing to the small number of men in this country entering grad- 
uate work in botany. 

The enrollment of students in this department continued to show the 
effect of war conditions, particularly for the courses offered to upper 
classmen. As a consequence it was not considered advisable to attempt 
to bring the teaching force back to the number employed before the out- 
break of the war. The number of students in under-graduate courses 
‘anged between 250 and a little over 300. 

Majoring in botany, there were five graduate students, one of whom 
received his M. S. degree last month, another similar degree being 
granted to a student who had completed his work, with the exception of 
finishing his thesis, last summer. 

The department has been represented at various scientific conferences 
and at the meetings of various scientific societies during the year, among 
these being the meetings of the A. A. A. 8S. and affiliated societies at St. 
Louis, Missouri, and the Michigan Academy of Science at Ann Arbor 
where Dr. Hibbard was Chairman of the Section of Botany. 

During the month of August, 1919, in cooperation with the Michigan 
Geological and Biological Survey, Professor Darlington and I botanized 
intensively in Gogebie county, a portion of the State that has been prac- 
tically untouched by botanists. Many plants new to the State were dis- 
coyered, while the known range within the State of many other plants 
was greatly extended. Some fungi were discovered that were new to 
science. In June of this vear, Professor Darlington spent two weeks in 
the vicinity of Ironwood and the Lake Superior shore north of that 
city and a short time in Baraga county, attempting to get the spring 
flora of these regions. The collections resulting from this cooperative 
work are deposited in the herbarium of this College and have greatly in- 
creased the yalue of this already very valuable collection. It is the in- 
tention of Professor Darlington and myself to prepare for publication 
by the College, a Flora of Michigan, somewhat comparable in purpose to 
Professor Barrows’ book on birds. 

In the attempt to further the botanical interest of students, the de- 
partment has cooperated closely with the Botanical Seminar. Under the 
auspices of the latter, Dr. Henry Kraemer, Dean of the College of Phar- 
macy of the University of Michigan, was invited to the College and gave a 
public address entitled “The Growing of Medicinal Plants.” The Botan- 
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ical Seminar also in cooperation with this department held its annual 
spring foray on June 5th, a botanizing trip in which over 60 participated. 
Transportation was furnished by autos and by the army truck. 

It is very much to be regretted that the high cost of building materials 
and labor has prevented the construction of additional greenhouses, as 
the lack of sufficient greenhouse space is a very great handicap in the 
work of the department. 

This marks the close of the fiftieth year since Professor Emeritus W. J. 
Beal entered the service of the College. I am glad indeed to bear tribute 
to the breadth and depth of the foundation which Dr. Beal in his zeal 
so well laid. 


Respectfully submitted, 
Kk. A. BESSEY, 
Professor of Botany. 
East Lansing, Michigan, June 30, 1920. 


REPORT OF THE DEPARTMENT OF CHEMISTRY. 


President I’. 8S. Kedzie, College. 

Dear Sir: I have the honor to submit the following report on the work 
of the Department of Chemistry for the year ending June 30, 1920. 

The teaching staff for the year was as follows: 


A. J. Clark, Professor. 

Rh. ©. Huston, Associate Professor. 
H. S. Reed, Associate Professor. 
B. E. Hartsuch, Associate Professor. 
D. T. Ewing, Assistant Professor. 
H. L. Publow, Assistant Professor. 
P. S. Brundage, Assistant Professor. 
C. D. Ball, Instructor. 

I. F. Eldridge, Instructor. 

H. C. Lange, Instructor. 

H. A. Iddles, Instructor. 

B. FE. French, Instructor. 

H. D. Lightbody, Instructor. 

C. J. Overmyer, Instructor. 

The increase in number of students taking work in the department 
caused considerable crowding; but with the fine cooperation of all mem- 
bers of the staff, the work of the year was handled very satisfactorily. 

Thirty-three courses have been offered during the year. The number 
of students enrolled in the department during the year is as follows: _ 
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Respectfully submitted, 
ARTHUR J. CLARK, 
Professor of Chemistry. 
fast Lansing, Mich., June 30, 1920. 


REPORT OF THE DEPARTMENT OF ENGLISH AND MODERN. 
LANGUAGES. 


President Frank S. Kedzie, College. 

Dear President Kedzie: I have the honor to submit to you a report on 
the work of the Department of English and Modern Languages for the 
year ending June 80, 1920. 

The number of students enrolled in the department for the year, ex- 
clusive of short courses and of preparatory work given to ex-soldiers 
and sailors, was as follows: 


English. Vrench. Total. 
set I ES sm I a AST OO Te A he PPO SE Pee ee | ae ee 
NOMMer env lo LO 5c ee are eee en eh eis Seis bas toe ato cee mnie oratories 3 63 8 | 7 
Meal ithenmsgta LO mest vec rue ine Siete neg ERe als he hacen Tice AO EE ise ite eden 752 55 807 
INST Hoetitemnt ge RP) ae eee Gach vaauraaGaneoenoE noo dcagnaaN Sonneninoos smogKaooas ta 901 65 966 
SSDELII PRC ELI LD OO) cactergrsrctet ccs rel ROMs, Saroeerera rein eeasy ee ISU ees Se OTe TE oe IO Ieee ae 885 38 923 

Otalon ee heen Pe fave ictiee sc SCAG ROAR II Ooi ehoke SNS Gee REP ate Diane eben 2,601 166 2,767 


The following persons constituted the teaching staff for the year: 

W. W. Johnston, Professor of English and Modern Languages, 

Egbert S. King, Associate Professor of Public Speaking. 

©. Buren Mitchell, Associate Professor of Public Speaking. 

Ray B. Weaver, Assistant Professor of English. 

Norma G. Roseboom, Assistant Professor of English. - 

Leo C. Hughes, Assistant Professor of French (on leave). 

Omar M. Lebel, Assistant Professor of French. 

James B. Hasselman, Instructor in English (also Director of 
Publications). 

Albert H. Nelson, Instructor in English. 

Levette J. Davidson, Instructor in English, 

Myra E. Retz, Instructor in French. 

Of those named, Mr. Leo ©. Hughes has been on leave of ab- 
sence for the year. His leave enabled him to spend several months in 
France familiarizing himself with spoken French. Since his absence 
necessitated the employment of an additional instructor in French for 
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the year, I chose Miss Myra I. Retz, a graduate of the University of 
Chicago, who had had several years’ successful experience as a teacher 
of French. 

Another member of the staff, Mr. James B. Hasselman, has taught 
for us but two hours a week. When, more than a year ago, Mr. Hassel- 
man was elected by the Board to the position of Director of Publica- 
tions, an arrangement was made by which he would retain for the first 
year his connection with the Department of English in order that he 
might continue to give the course in Writing for the Press. His services 
with the department have been highly satisfactory, and I regret that 
the growing responsibilities and duties of his new position make it ad- 
visable that he sever his connection with the Department of English. 

Two of the instructors of the department have been with us only 
since September. They are Mr. Nelson and Mr. Davidson. Mr. Nelson 
has the degree of bachelor of arts and that of master of arts from Wabash 
College. As a member of the American Expeditionary Force he spent 
four months in the University of Paris after the signing of the armistice. 
His experience as a teacher of English was gained in the Agricultural 
and Mechanical College of Oklahoma, in which institution he served as 
instructor in English for three years. Mr. Davidson has the degree of 
bachelor of arts from Eureka College and that of master of arts from 
both the University of Illinois and Harvard University. He was in- 
structor in English in Northwestern University during the year 1917-18, 
and, after receiving his discharge from the army, served as instructor 
in English in Pennsylvania State College from February to June of last 
year. 

Both Mr. Nelson and Mr. Davidson have rendered efficient service 
during the year. They are men of character, are well trained in English, 
and have carried on their work with intelligence and enthusiasm. I am 
happy to have been able to add them to the staff of the English depart- 
ment at a time when it is becoming increasingly difficult to secure 
capable men for work in English. 

Since I made my last report one member of the department has been 
removed by death. Mrs. Robson taught to the end of the spring term of 
last year, and several even of her close friends were unaware that she 
did so under the handicap of physical weakness and pain. It was with 
deep sorrow that, in the summer of 1919, all who knew Mrs. Robson 
learned that she was ill and could not recover. She was a woman of 
superior intelligence and of the finest character and personality. 

Besides teaching several hundred students each term, the department 
carries on several extra-curriculum activities. It has been my custom to 
include in my annual report a brief statement of the essential facts in 
regard to some of these activities, and, in particular, to report to you the 
names of students who have won honors in our contests. Accordingly 
I include herewith similar information relating to the present year. 

In our tristate debate we were successful this year, as for three years 
previous. We won over Iowa State College by a two-to-one decision and 
over Purdue University by a unanimous decision. The question debated 
was: “Resolved, That Labor should have a share in the management of 
industry through representatives of its own choosing.” Our negative 
team, which defeated Iowa, was made up of B. W. Bellinger, D. V. Steere, 
and ©. J. McLean. The affirmative team, which defeated Purdue, con- 

13 
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sisted originally of A. L. Peterson, H. E. Hemans, and 8S. M. Powell; but 
the sickness of Mr. Hemans necessitated that his place be taken by. Mr. L. 
F. Keely, the alternate. The alternate of the negative team was H. H. 
KEivery. It is a high honor to the men named above to have represented 
their alma mater in debate. It has been my experience, not only in 
Michigan Agricultural College, but in the two other institutions in which 
I have taught, that students who represent their college in debate will 
later be found to be among the most.able and most influential of its 
eraduates. Many a student has said that in preparing for an intercol- 
legiate debate he has received training in investigation, in analysis, and 
in rigorous thinking which has meant more to him than any regular 
course which he has taken during his college career. He receives, like- 
wise, the discipline which comes from actual oral presentation of his 
argument before judges and in the presence of wary and skillful oppo- 
nents. Such discipline is frequently found to be invaluable as preparation 
for life. 

The George E. Lawson Essay Contest. was won by Mr. Fred Henshaw. 
Mr. Henshaw’s essay was entitled Jazz and Bolshevism. It discussed 
in an informal manner the spirit which underlies “bolshevism” in 
politics “jazz” in music, “free verse” in poetry, “cubism” in art, and 
other manifestations of license and revolt. This year the maximum 
length allowed for essays was raised to twenty-five hundred words, since 
it was felt that the limitation heretofore in effect had sometimes hamp- 
ered the contestants and led to over-condensation, with a resulting stiff- 
ness of style. 

The Eunomian-Holead prize of $25.00, offered annually for the best 
story or poem of the year, was won by Priscilla Proseus. Her manu- 
script was a story entitled The Tale of Elizabeth Ann. The second prize 
was won by Margaret Himmelein. Her manuscript was a story en- 
titled A Man of Title. The third prize was awarded to R. S. Clark for 
a poem, The Rime of the Rustic Plowman. Mr. Clark has the distinction 
of having won first place in this contest in two former years. 

Two other extra-curriculum activities supervised by members of the 
department were the commencement pageant and the commencement 
play. This year’s pageant was attended by so many hundreds of people 
and was so well reported in the press that without doubt all members of 
the Board are somewhat familiar with it. Credit for the planning of 
this pageant and for the general supervision of it in all its various 
features should be given to Mrs. Roseboom. Much credit is also due to 
those members of various departments of the college who were in charge 
of the different phases of the pageant, and to the several hundred stu- 
dents who took part and to whose loyal cooperation and support the 
ultimate success of the project was due. 

The performance of the commencement play was unfortunately cut 
short immediately after the first scene by rain. The play selected was 
The Comedy of Errors, and the place the usual one—the Forest of Arden. 
The audience was the largest which has ever assembled to see one of 
our commencement plays. The opening scene was acted with a spirit 
which showed that under the direction of Professor King the Dramatic 
Club was prepared to give a really notable performance of the comedy. 

To all members of the department I wish to express my sincerest ap- 
preciation of the interest which they have shown in the students under 
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them and in the various curriculum and extra-curriculum activities of 
the department. 

To you, Mr. President, and to the members of the Board, I express my 
hearty thanks for your support and encouragement. The revised salary 
schedule which you adopted enabled me to hold the department together. 
Without it I should have lost at least one-half of my men. 

Respectfully submitted, 
W. W. JOHNSTON, 
Professor of English and Modern Languages. 
East Lansing, Michigan, June 30, 1920. 


REPORT OF THE DEPARTMENT OF MATHEMATICS. 


President F. 8. Kedzie, College: 

Dear Sir: I have the honor to submit for your consideration the fol- 
lowing report on the work of the Department of Mathematics for the 
year ending June 30, 1920. 

During the year the teaching staff of the department was as follows: 

L. C. Plant, Professor. 
L. C. Emmons, Associate Professor. 

G. G. Speeker, S. E. Crowe, V. G. Grove, Assistant Professors. 
Wm. M. Wible, C. T. Bumer, Eugenia Armstrong, Instructors. 
.In September, 1919, Assistant Professor M. F. Johnson resigned to 
accept a position in the University of Michigan. His successor, Vernon 
G. Grove, who was a member of the mathematical staff of Cornell Uni- 
versity, did not come into residence until January, 1920. The depart- 
ment was able to secure Miss Eugenia Armstrong, class of ’17, to teach 

mathematics for the fall term only. 

Mr. C. T. Bumer, who was professor of mathematics in Salem College, 
took up his duties in the department at the beginning of the winter 
term. 

Whatever success has come to the department no small amount is due 
to Associate Professor Emmons and Assistant Professors Speeker and 
Crowe. These men are always alert to the needs of the department and 
give freely of their time. I take this occasion to express to the new men, 
Mr. Grove and Mr. Bumer, my appreciation of their adaptability and 
efficiency. 

During the year the staff has conducted lectures bi-weekly on ad- 
vanced work in mathematics. This work not only increased the mathe- 
matical equipment of the staff, but also encouraged a sympathetic 
student attitude. 

The total number of students taking mathematics during the year 
was 1,748, divided among the different terms as follows: Fall, 326; 
winter, 576; spring, 473; summer, 176. The total number of class periods 
for the year was 409, divided among the different terms as follows: Fall, 
105; winter, 117; spring, 112; summer, 75. 

Respectfully submitted, 
IsjCy PLANT, 
Professor of Mathematics. 
Fast Lansing, Michigan, June 30, 1920. 
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REPORT OF THE DEPARTMENT OF ZOOLOGY AND 
PHYSIOLOGY. 


To the President: 

Sir: I have the honor to submit the following report of the Department 
of Zoology and Physiology for the year ending June 30, 1920. 

Changes in the curriculum lessened somewhat the teaching work of 
the department during the year and this, together with the somewhat 
smaller attendance due to the recent war conditions made the year an 
abnormal one. The principal change in the teaching force was the loss 
of Assistant Professor Frederick A. Burt, who resigned on December 
31, 1919, in order to accept a similar position in the Agricultural Col- 
lege of Mississippi. Mr. Burt came to us as an instructor in September, 
1909, and was made Assistant Professor of Geology in June, 1914. It 
is a pleasure to bear witness to his long and faithful service and his 
sterling worth as a teacher and associate. The department has never 
had a more conscientious and indefatigable worker and his withdrawal 
is a distinct loss to the department and the College. Fortunately Mr. 
Stanard G. Bergquist, who had been ‘absent on leave for two years in 
government service with the 20th Engineers in France, returned to us 
in September and was able to carry on the work which Professor Burt 
left, so that it has not been necessary thus far to employ another man 
for the work in geology. This work, however, is increasing yearly in 
importance and eventually another instructor will have to be added. 

The dropping of the sophomore zoology in the Home Economics course 
and the transfer of the physiology in this course from the freshman to 
the junior year has unbalanced the teaching work temporarily and in my 
opinion is not likely to result in any permanent benefit to either depart- 
ment. Some change in curriculum of course is unavoidable but changes 
involving so many students and so much teaching time are unfortunate 
to say the least. 

In addition to the teaching work of the department two publications 
of importance have been undertaken, one being a Key to the Vertebrate 
Animals (except birds) of the State, which Professor Conger has pre- 
pared for the use of our own classes and for those of our students (and 
others interested) who are to become teachers in the public schools of 
the State. This bulletin is now in type and will be ready for distribu- 
tion before the end of July. It forms a pamphlet of seventy-five pages, 
is without illustrations, but, as its title implies, is a laboratory guide 
which will enable any capable student or intelligent school boy to identi- 
fy fishes, reptiles, amphibians or mammals which he may have in hand, 
dead or alive. It will be sold to students and others practically at cost 
and is published jointly by the Zoological department and the Depart- 
ment of Agricultural Education. For several years Professor Conger 
has been collecting material for a descriptive bulletin on the Mammals 
of the State with particular reference to the fur-bearing species and 
others which are of marked economic importance. But for the scarcity 
of printing paper this bulletin doubtless would have been in the printer’s 
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hands before now. It is hoped it may be ready for distribution during 
the coming winter. 

The head of the department as well as Assistant Professor Conger and 
Instructor Stack have given occasional talks or addresses before several 
associations and schools during the year and the usual amount of cor- 
respondence has been carried on in the way of extending the knowledge 
of natural history to the farmers and citizens in general. The depart- 
ment cooperates with the State Game and Fish Warden, identifying 
mutilated and doubtful specimens of supposed noxious animals sub- 
mitted for bounties, and exchanging information as to the habits and 
distribution of animals, both native and introduced. 

Probably it is proper to mention here that for many years past the 
head of the department has served as consulting Zoologist of the State 
Geological and Biological Survey and as Secretary of the Non-Game 
License Commission, which issues permits to those desiring to collect 
specimens of non-game birds for scientific purposes. He is also the 
Michigan member of the Bird Lore “Advisory Council,’ Bird Lore being 
the bi-monthly journal of the National Association of Audubon So- 
cieties whose members are privileged to consult members of the Advisory 
Council in regard to any problems of bird life which present themselves. 


MUSEUM. 


There is little to record with regard to the museum and its work dur- 
ing the past year. Its collections have been cared for in the usual way 
and seem to have had an increased attraction, as shown by the large 
number of visitors and the constant use made of its collection by the 
students. Some unimportant changes in arrangement have been car- 
ried out and considerable work in cataloging and arranging the ex- 
tensive bird’s-egg collection has been done. The employment of a com- 
petent taxidermist, who might also serve as assistant curator, is one of 
the great needs of the department and my suggestion that such an addi- 
tion be made may now be considered perennial. 

Respectfully submitted, 
WALTER B. BARROWS. 
Professor of Zoology and Curator of the General Museum. 
Kast Lansing, Mich., June 30, 1920. 
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REPORT OF THE DEPARTMENT OF ENTOMOLOGY. 


President F. 8. Kedzie: 

Dear Sir: Following is a brief report of the work of the Department 
of Entomology for the year ending June 30, 1920. 

During the year the following courses were given by the department: 


Summer term 1919. First half: 
Entomology It Introduction to Study of Insects. 
Entomology § II Fruit Insects. 
Entomology III Field Crop Insects. 
Entomology V Coccidae and applied systematic work. 
Summer school for teachers (Smith Hughes) 4 lectures. 
Summer Term 1919. Second half: 
Entomology V Study of Coccidae. 
Entomology XII Systematic. 
Fall Term: 
Entomology III Field Crop Insects. 
Entomology V Applied Systematic Work. 
Entomology VIII Parasitology for Veterinary students. 
Entomology Xb Apiculture (option). 
Entomology IXa Apiculture (elective). 
Winter Term: 
Entomology IV Forest Insects. 
Entomology Vv Applied Systematic Entomology. 
Entomology XII Systematic Entomology. 
Entomology Xc Apiculture (option). 
Short Courses: 
; Two weeks short course in Apiculture. : 
Two weeks short course in Garden Insects. 
Four weeks short course for Poultry students. 
Eight weeks short course in Horticulture, short course. 
Hight weeks short course in 16 weeks Gen. Agr. 2nd year. 
Hight weeks short course, 8 weeks Gen. Agr. 2nd year. 
Hight weeks short course in Apiculture for Hort. students. 
Spring Term: 
Entomology I Introductory Entomology. 
Entomology MII Fruit Insects. 
Entomology V Applied Entomology. 
Entomology IXb Apiculture (elective). 
Entomology Xa Apiculture (option). 
Entomology Xd Apiculture (option). 


© 


In addition to the above, Entomology 100, a graduate course, was given 
throughout the year. 

On July 1, 1919, Mr. Russell Hain commenced work as Extension 
Specialist in insect control, taking the place made vacant by the resigna- 
tion of Mr. Don B. Whelan. His report to the Division of Extension is 
found elsewhere in this volume. 

Miss Oneta Abbott has been appointed to take the place of Miss Ruth 
McKim and Mr. J. L. L. Frank, a recent graduate from Cornell, has been 
appointed as half-time graduate student assistant to assist Doctor 
Chandler in his work in parasitology, his appointment to take effect on 
Sept. 1 next. Mr. Edwin Ewell still continues doing extension work in 
apiculture and his report to the Division of Extension will be found 
elsewhere in this volume. 
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The department now possesses a small but well ordered apiary suffi- 
cient for purposes of instruction, together with a shop fairly equipped 
for practical work in beekeeping in a moderate way. Equipment for a 
large commercial apiary would mean merely the installation of more 
labor-saving machinery, mostly of a cumbersome nature. 

The report of the State Inspector of Apiaries, whose activities find a 
home in this department, will be found elsewhere. 

The discovery in eastern North America of the destructive European 
corn-borer led to a trip during August, 1919, to infested fields in Massa- 
chusetts and New York where the actual destruction of fields of corn 
was witnessed by the writer and some acquaintance with its field ap- 
pearance was gained in the hope that when the insect appears in our 
State we may be able to start restricting its spread intelligently. We 
have also carried on a search in regions where the pest seemed most 
likely to become established; thus far, fortunately, without success. 

Respectfully submitted, 
he oe PhPrer. 
Professor of Entomology. 
Kast Lansing, Mich., June 30, 1920. 


REPORT OF THE STATE INSPECTOR OF APIARIES. 


To the Honorable State Board of Agriculture: 


I beg to submit the following as the seventh annual report of the State 
Inspector of Apiaries: 


The following is a summary of the year’s work: 


NGM EE NOL A PIALlES VASILE 6, 6 e5s corns onsen acd sas © shel sten es 1,027 
Nimber-ot colomesimspected : 422.4 0.062. .6 ee eevee 10,906 
Number of colonies affected with foul brood......... 1,627 
Number of diseased colonies treated or destroyed..... AT 
Mimmber son WWlesalelitVves 1OUNG. 660 en cet eee es 427 
Number of arrests for keeping bees in illegal hives or 
EXPOSIMOMAMISEASCM PCOMUIS a . sate dic iors enese oie ore eo oslo 26 
Number of beekeepers meetings attended............ 78 


The policy of inspection work was decidedly changed at the beginning 
of the present fiscal year by the employment of seventeen local deputies. 
The plan is to have a number of practical beekeepers in various parts of 
the State act as deputies in their own or adjoining counties. Thus far 
the plan has worked out very satisfactorily. It effects a decided saving 
in the cost of inspection and at the same time gives the beekeepers 
quicker service than if the work were handled by deputies sent out di- 
rectly from this office. As time goes on more men will be trained and 
used in local work. 

In October, 1919, there was started a series of Two Day Beekeepers’ 
Schools for the purpose of educatingethe beekeepers regarding foul 
brood, its treatment and better methods of beekeeping in general. During 
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the winter of 1919 and 1920 schools were held in thirty-nine counties in 
cooperation with the county agents and with Mr. Edwin Ewell, Exten- 
sion Specialists in Beekeeping. A regular program was made up cover- 
ing the work of two days and the same program was given in each 
county. Only those matters were discussed which were considered fund- 
amental in beekeeping practice and applicable to beekeeping throughout 
the State. It is felt that a great deal of good was done. At the present 
time there are on file applications for a large number of schools to be 
held during the coming winter. It is felt that the educational work 
which is carried on is fully as important and often of greater yalue 
than actual inspection work. However, the one would not be complete 
without the other. 

At the beginning of the present fiscal year all deputies were instructed 
to enforce the law relative to illegal hives. Large placards were sent out 
two years before giving the beekeepers instructions relative to the law 
and warning them that the law would be enforced after July first 1919. 
As a result many hundreds and probably thousands of colonies were 
transferred from the old boxes and log gums into modern hives. This 
marks a decided forward step in Michigan beekeeping. 

The last winter is considered by the older beekeepers as the most 
severe from a beekeeping standpoint that we have had in the last thirty- 
five years. The southern half of the lower peninsula suffered more than 
the northern part of the State. Thousands of beekeepers lost all of their 
bees. It has been estimated that 90% of the bees belonging to the so- 
called “farmer beekeepers” died. The professional beekeepers did not 
suffer nearly so great a loss, due doubtless to the better care which they 
gave their colonies. Possibly the State as a whole lost nearly 50% of 
its bees. This spring has been quite favorable for the rapid building up 
of colonies and by fall a large part of the losses will be made up. How- 
ever, probably several thousand persons haye given up beekeepking. This 
is a gain for the industry as it leaves the bees in the hands of persons 
who are interested in the bees and who will give them the care they 
require. 

The following is the financial statement for the fiscal year ending 
June 30, 1920: 


Salaries of State Inspector and Deputies......... $6,047.60 
PLenoerapher © oe de ee a eite sled ee ee eee reer eee 300.00 
Traveling. “Wx pemsey cts wokis anette oe ee ee eee 2,893.57 
Stationery, postage, sprinting. (ete. 7 vi... ee aoe 495.85 
Kogmipment tang. farmibure si .0 ye. tetera ent eta eer 145.28 
STEP Re, aOR Ie a Poi oe abe lope Gene accra oat et ay ee 26.66 
Returned A0:-ihe State 6.6.0 i. cig a «ao as sod ere weet ale 321.04 
Total AMOUNE \appropriabed’s ve oc. aecteeere ee cs $10,160.00 


During the year the following queen breeders’ apiaries have been in- 
spected and have been given certificates for the sale of queens: 
DPD. A. Davis, Birmingham. 
M. H. Hunt, Redford. ; 
J. H. Haughey, Berrien Springs. 
i. E. Mott, Glenwood. 
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W. Z. Ruggles, Three Rivers. 
A. G. Woodman Co., Grand Rapids. 
John A. Stevens, Mio. 
Respectfully submitted, 
B. F. KINDIG, 
State Apiary Inspector. 
Kast Lansing, Mich., June 30, 1920. 


REPORT OF THE DEPARTMENT OF ECONOMICS. 


To the President: 

The following is the report of the Department of Economics for the 
year 1919-20. 

The total enrollments for the year equalled 647, distributed as follows: 

By terms—Fall, 230; winter, 273; spring, 151; summer, 21. 

By classes—Senior and junior, 231; sophomore, 226; freshman, 217. 

By subjects—Economics, 614; Sociology, 60. 

The total number of hours taught during the year by members of the 
department equalled a a divided as follows: 

By terms—Autumn, 312; winter, 312; spring, 275; summer, 180. 

By ae Staal 1004 ; Sociology, 175. 

By teacher—Mr. Hedrick, students, 309; hours 470. 

Mr. Dunford, students, 481; hours, 446. 
Mr. Tennant, students, 88; hours, 72. 

The departmental staff has been increased during the year by the ad- 
dition of Mr. Hale Tennant who brings a wide familiarity with market- 
ing problems and cooperative organizations among farmers. During the 
year the college duties of the department have been increased by the 
conferring of the position of absence officer upon Mr. Dunford thus ma- 
terially making exactions upon his time. Mr. Hedrick in collaboration 
with Prof. Anderson of the Dairy department published a bulletin en- 
titled “The Detroit Commission Plan of City Milk Administration” 
which it is hoped will be the first of a series of studies into the economic 
aspects of certain farm undertakings. 

Very respectfully submitted, 
WILBUR O. HEDRICK, 
Kast Lansing, Mich., June 30, 1920. Professor of Economics. 
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REPORT OF THE DEPARTMENT OF HISTORY AND POLITICAL 
SCIENCE. 


President F. 8S. Kedzie, College. 

Dear President Kedzie: In accord with the practice of former years, 
I am presenting to you a brief report for the Department of History and 
Political Science. For the first time since the United States entered the 
war, this department has found itself back to normal work. Each year, 
for some time, has demanded of the department special activities in 
some way relating to the war. For the year 1919-20, we have devoted 
ourselves to the established courses of the department. 

There is little in the way of detail that needs comment in this report. 
The election of our courses by the students has been large, a fact that 
may be attributed to the fact that interest in matters of this kind has 
been stimulated by the world experiences of the recent years. 

For the first time the department gave courses in History and Political 
Science to freshman engineers. These courses came during the spring 
term. This, with the large elections of the winter term, made it necessary 
to engage an additional teacher for two terms. Fortunately we were able 
to secure the services of Miss Dorothy Brown for the remainder of the 
year. Miss Brown’s broad training and exceptional experience in teach- 
ing and world travel, made her acquisition of inestimable value to the 
department. Would that one of her ability and experience might be 
found for the years to come. 

Suffrage has aroused interest in government. During the spring term 
more than one hundred juniors and seniors elected a course devoted to 
elections, suffrage and political party organization. This same subject 
matter brings many calls from the outside for assistance from this de- 
partment. Mrs. Mary Hendrick, Assistant Professor in the department, 
in addition to giving a series of lectures before a Woman’s Club in Lan- 
sing during the past year, has gone out to various localities in response 
to requests of Women’s clubs, to discuss matters of citizenship and polit- 
ical organization. Many requests of this nature have been denied by the 
department because of the inability of the present force to perform the 
service along with the classroom work of the College. These calls are an 
indication of the healthy interest in public affairs prevailing over the 
State, and the possibilities of service which might be performed in this 
direction, providing adequate means could be found for handling the 
work. 

Finally, I want again to record the proper recognition of the very high 
class order of service performed by Mrs. Hendrick as class instructor, 
and in her work throughout the State in public lectures. Special men- 
tion should be made of her service in the organization of a Woman’s Con- 
ference here at the College in June, in cooperation with Dean Edmonds. 

Respectfully submitted, 
E. H. RYDER, 
Professor of History and Political Science. 
East Lansing, Mich., June 30, 1920. 
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REPORT OF THE DEPARTMENT OF PHYSICS. 


President F. 8S. Kedzie, College. 

Dear Sir: The following is a brief report of the Department of Physics 
for the school year ending June 30, 1920. 

Since the work of both summer terms was very heavy, Mr. P. G. An- 
dres, Assistant Professor of Electrical Engineering, was loaned to this 
department by the Department of Electrical Engineering, to assist us 
in teaching Engineering Physics. Prof. Andres also assisted us part 
time during the preceding term due to the resignation of Mr. E. A. Arm- 
strong, Assistant Professor of Physics, who left the College March 30, 
EOTS: 

Mr. Edwin Morrison who had been Head of the Physics department at 
Earlham College, Richmond, Indiana, for thirteen years, was appointed 
Assistant Professor of Physics, Sept. 1, 1919, to succeed Assistant Pro- 
fessor Armstrong, resigned. Miss S. Elizabeth Morrison, a graduate of 
Earlham College, was hired, Jan. 1, 1920, as Laboratory Assistant and 
Clerk. 

On account of the increase in attendance during the past year, our 
three laboratories in the basement of the forestry building have not af- 
forded sufficient space for the proper handling of our laboratory classes 
during the day, and we have found it necessary to hold classes nearly 
every night of the week in two of these laboratories. Next year, how- 
ever, a more serious problem along this line will confront us. An in- 
crease in enrollment means a larger number of laboratory sections; hence 
adequate facilities must be provided for them, and it will be only a mat- 
ter of a short time before the department must seek larger quarters. 

At the beginning of the spring term just ended, about thirty students 
applied for Physics 4c which is scheduled to be given during the spring 
term. On account of insufficient room this course was not given this 
year. 

The personnel of the department consisted of the following: 

Charles W. Chapman, Professor of Physics. 

William E. Laycock, Associate Professor of Physics. 
Edwin Morrison, Assistant Professor of Physics. 

S. Elizabeth Morrison, Laboratory Assistant and Clerk. 
Ralph M. Harford, College photographer. 

The tabulation below shows the courses given each term throughout 

the year, and the number of students enrolled. 
Respectfully submitted, 
CHAS. W. CHAPMAN, 
Professor of Physics. 
East Lansing, Mich., June 30, 1920. 
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FIRST SUMMER TERM 1919. 


No. Hours per Week. 
Course.  Enroll- 
Lect. Quiz. Lab. mt 
PHU ALOR Ch: die ea hc draintv Oulart ea etait Zita ene ata here abt he f Serb onenictar tla 2 2 2 9 
121 (Ds | ROMER rian TRY CRA RPICM AC ATCO IDES RODE CE Ahk cone Rites, one 2 2 2 3 
PH VBICS ALi cWyraaen die tinted rot Mica le the dans meh eR Rae hele staan Mie oe Ee 2 2 2 4 
1d) (17 acne CRO COCIGcom yMOThi OEE Ne ih OME rats DL RORRIOT eno bi uinbemien 2 y 2 2 
PHYVAIGH Dit Seiad Wd CEA EM CNN RTO RE nay heir aee Ganon NT SE INE eee 2 2 2 29 
PHVEICSIAD Ns << cutee trig Meniewoieinais pisaiesee stebtutors,¥ watts ony Geet Meme Tat cetd ha BERT eae 2 0 2 9 
IP RGN FU VALE sc fe Raster svaNuls Recena ate cone SeTRE eiietaee aT ee cn en COR ae 2 3 2 19 
ko Wictalie te aetna eh arate ae naar ad eal eae TER hae Mee. Vague) meee | M4 | 75 
SECOND SUMMER TERM 1919. 
Pape Tae CC (ASE opera ae note eae ee ie tan 
FORGE UV OLCS © att ccfiaheta. yg ivels rotate acceso RC UTTC ca aPaT OTT tere atete cst tie ee cae iste al Tae 2 3 2 4 
co RAMEN MTSE Tif iil cep 
VALL TERM 1919. 
UPS SUCH SLUG cicee-s watiach wipes eaVegaccia sa peel aisinenicceen te Mietade altos hes Seem Sarat eat hee Te 2 2 2 108 
PU VMCR 20s, a teiaittas vide derail hue aaleane ah AA tare ala ta reeRtin Bante RRC PRUE 2 2 2 120 
FPG BLOR AS iis easarbrere Meta MieN clas OR Mus bred acai nieageta litle techihettte ahaa ak hi ane ee ena 2 0 2 12 
as) ood Ge Be PRD SEAR REISE SOHC Cu RIMES PER co hichaalir sen EeEA Gees bape rie 2 3 2 45 
EAGT see akon fee TNE nieh Wek ieee] 8 | 7 | 8) 280 
WINTER TERM 1920. 
PNET OAC Me catia AEE TS ST ACC ic Rr OIE WIG OOM UIC cick ME Guapeiee 2 2 2 11 
Lt LYLE torca ern Cin ion SOAR RO COa is iu me micddncon eke oUt lone 2 2 2 109 
PLVBICS BAU cmniaiiean ote aon want GARE Yan aR Dee Mla, Cuore inGRt ce eum edn ene 2 1 4 78 
PROG ME RV BLOB tc iaaie chased tii nuit de PORN Ets Malis dota fain DELI FL Lote Paton MEE cise arses 2 3 2 30 
Short Couraa i casa nvie x ncahs MAME eeaa maar mele Mane Haniemicayide hate rtatrectoaats 5 0 5 18 
SONGERE'S;. aint cotdiie Peele Nie he RI ee er eee ae 
SPRING TERM 1920. 

DRY BIOBIAL. Gs ante «ya visto, x svi wees «mag eat eo rearatsie aint tea on Seitea eters een ma 2 2 2 107 
1) N.C Tel UR Pe EA IAP RYE IRR OALATT Pochibi ctucar i gtticn Mibsto Rare creer cic vant CU 2 2 2 69 
FAUVALGH ADDY oh ac crsevisiv siasuis. etearriah ate aye sresetavenaeaiy aie aii simran aah ih erataca netstat etetays 2 0 2 22 
PPS PBIB IO hich aye ag Wau ty sath Vici ah efatarate Rs vensartoec oRSERL RRUITe Lalanetis ud CTR Tn TS eee 2 2 2 7 
Lights) ie td 1 {ee ay oi EN Raa kD eRe We ee eh me Sr Acie 2 3 2 15 

a ee er RTE TENN RE adie 

- Total enrolled in all courses throughout the yoar, : a . ; 7 ts neat at cet i cs eee PS te | 045 


~~ - — - - tt TD 
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REPORT OF LIBRARIAN. 


President I’. S. Kedzie, Michigan Agricultural College. 


Dear Sir: 


I have the honor to present the following report on the 


library for the year ending June 30th, 1920. 
The total number of additions to the library was 815 books, and 132 


pamphlets and unbound books. 


Of the bound volumes 485 were purchased, 58 were gifts, and 


by binding. 


bese 
aie 


Came 


Unbound books and pamphlets were acknowledged when 


received, therefore individual mention is here omitted. 
We are indebted as follows for bound volumes presented to us. 


American Red Cross, 1 

Beal) Dr. I." We, t 

Crotty, John, 1 

Canada, 6 

Columbus Horticultural Society, 1 
Funk & Wagnalls Pub. Co., 1 
Iowa, 2 

Kansas, 1 

McClurg Co., 1 

McDaniels, Eugenia, 2 


Massachusetts, 3 Michigan, 13 

Missouri, 1 | 

New York, 1 

Postum Cereal Co., 1 

Smithsonian Institution, 4 

Successful Farming Pub. Co., 4 

Phelan, Pool, Billiards and Bowl- 
ing Alleys. 

U.S. Dept of Agriculture, 8 

Wrightson, Major P. G., 2 


The following is a list of publications received by the library as gifts 
from publishers, or in exchange for our own publications. 


Agricultural gazette of Canada. 

Agrl. gazette of N. S. Wales. 

Agrl. journal of India. 

Agrl. review. 

American seedsman. 

Annals of Missouri botanical 
garden. 

America. 

American economist. 

American farming. 

American fruit grower. (Green’s). 

American food journal. 

American Hebrew. 

American issue. 

American miller. 

American poultry advocate. 

American sheepbreeder. 

American sSwineherd. 

Australasian. 

Australian museum, records. 

Blue triangle news. 

Belding banner, 

Berkshire world 
stockman. 


and Cornhill 


Better business. 
Better fruit. 

Blue Valley bulletin. 
Boletin de agriculyura Sao Paulo. 


° 


Soletin agricola Republica de 
Panama. 


Brooklyn botanic garden, record 
and leaflets. 
3ulletin of the 
public library. 
Bulletin of N. Y. botanical gar- 
dens. 
Bulletin 
union. 
3ulletin of the Boston 

fine arts. 
California citograph. 
Chester white journal. 
California academy of 
proc. 
California home and farmer. 
Canadian horticulturist. 
Commerce reports, U. 8. 
Congressional record. 


Grand Rapids 


of the Pan American 


museum of 


science, 
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Detroit education bulletin. 
Dairy record. 

Dakota farmer. 

Doherty news. 

Duroc bulletin. 

East Lansing community life. 
Eaton Rapids journal. 
Electric traction. 

Electrical trade. 

Klgin dairy report. 

tude. 

Farmington enterprise. 
Florida buggist. 

Flower grower. 

France, Ktat Unis. 

Farm and fireside. 

Farm and home. 

Farm journal. 

Farm machinery; farm power. 
Farmer’s advocate. 

Feeding stuffs. 

Field. 

Field and farm. 
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Flour and feed. 

Green book. 

Guarantee 
letters. 

Guarantee news. 

Guernsey breeders’ journal. 

Highway magazine. 

Hawaiian forester. 

Hoard’s dairyman. 

Holead. 

Holstein-Friesian world. 

Il Giornale d’Italia Agricolo. 

Illustrated review. 

Improvement era. 

Indiana farmers’ guide. 

Investment bankers’ iassn. 

bulletin. 

THumination engineer. 

India, Agricultural publications. 

Indian’s friend. 

Indicator. 

Ingham Co. news. 


Prust:< Coie “No ae 


of Ameri- 


International Institute of Agriculture, publications as follows: 


Bulletin of agricultural intelli- 
gence and plant diseases. 

Bulletin of economic and social 
intelligence. 

Bulletin of agri. 
statistics. 

James barn magazine. 

Jonesville independent. 

Japan society, bulletin. 

Jewish farmer. 

Johns Hopkins Univ. circulars. 

Journal of agrl. research. 

Journal of agriculture, Victoria. 

Jl. of the American bankers’ asso- 
ciation. 

Jl. of the board 
eries, London. 

Jl. of the college of agri., Tokio. 

Jl. of the college of agri., Sapporo. 

Jl. of the dept. of agri., S. Aus- 
tralia. 

Lilly scientific bulletin. 

Lister institute of preventive med- 
icine, trans. 

Live stock report 
son). 


and commercial 


of agr. and. fish- 


(Clay Robin- 


Manistique courier record. 

Market reporter. 

Mexican review. 

Mich. business farming. 

Mich. history magazine. 

Michigan library bulletin. 

Mich. out-of-doors. 

Michigan patron. 

Midland naturalist. 

Moderator-topics. 

Monthly — bulletin, 
of hort., Cal. 

Monthly crop reporter. 

Monthly review, U. S. zeae 

bureau. 

Midland sun. 

National provisioner. 

News bulletin. 

National farmer. 

National grange monthly. 

National stockman and farmer. 

National weather and crop bulletin. 

N. Y. Meteorology, Draper’s hour- 
ly readings. 

Official gazette, 
fice. 


state comm’r 


U. S. Patent Of- 
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Ohio farmer. 

Orange Judd farmer. 

Our dumb animals. 

Pan American union, bulletin. 

Panama Canal record. 

Philippine agrl. review. 

Philippine agriculturist. 

Philippine bureau of science, re- 
ports. 

Prairie farmer. 

Progressive farmer. 

Pacific dairy review. 

Park and cemetery. 

Poland China journal. 

Power farming. 

Practical farming. 

Proc. Amer. Philos. Soe., Phila. 

Public health reports, U. S. Ma- 
rine hospital. 

tice institute phamphlet. 

Rotarian. 

Reclamation record. 

Reliable poultry record. 

Revista Indus. Agricola de Tucu- 
man. 

Rhodesia agrl. journal. 


Rockefeller Institute for medical] 
research, studies. 
Shorthorn in America. 
School life. 
Seed world. 
Smithsonian institution, 
contrib. to U. S. National 


herbarium. 
Bul. of U. S. national museum. 
miscel. collections. 

Social service review. 

University of California, publica- 


tions, 
Agrl. science. 
Zoology. 


Useful poultry culture. 
Vocational summary, U. 8. 
Washtenaw post. 

West Coast leader, Lima, Peru. 
Wallace farmer. 
Washington farmer. 
Weather review. 

Weekly news letter. 

West Indian bulletin. 
Western honey bee. 
Wilson bulletin. 

Wilson bulletin, (Oberlin). 


We would respectfully suggest that certain of the German publica- 


tions, which were not to be obtained during the war, and which were 
not renewed after the war, be restored to the periodical list for the 
coming year, and back numbers secured if possible. They form a valu- 
able part of our collection, and will be more and more difficult to ob- 
tain as time goes on. 

The publications of the U. S. Dept. of Agriculture, and the bulletins 
of the various state experiment stations, together with the indexes, are 
received and filed in the library. 

We also receive and keep on file the catalogues of the leading educa- 
tional institutions of the country. These are received in exchange for 
our own catalogue. 

We take occasion to express our appreciation of the kindness of the 
librarians of the U. S. Dept. of Agriculture, and the University of 
Michigan in extending to us the courtesy of loans of books and periodt- 
cals from their respective libraries. 

Library hours have remained unchanged during the year. - One of the 
assistants, Mrs. Sessions, resigned on April Ist, and we have appreciat- 
ed the work of Miss Palm, who willingly accepted additional duties 1m- 
posed upon her by reason of this loss of help. 2 

Our student assistant, Mr. W. S. Fowle, was graduated this year. By 
his uniform courtesy and efficient service, Mr. Fowle made many friends 
among the patrons of the library, and we are sorry to lose him. 
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For the coming year we have been fortunate in securing the services 
of Miss Cora L. Feldkamp, who comes to us with the title of Reference 
Librarian. Miss Feldkamp is a graduate of M. A. C., and was for three 
years after graduation, an assistant in the library, leaving us for the 
position of librarian in the U. S. Dept. of Agriculture, Bureau of Farm 
Management. Her many friends at the college are glad to welcome her 
return to us. 

To the library of the Experiment Station 72 books have been added, 
of which 9 were purchased, 8 were gifts, and 55 came by binding. This 
library numbers 4785 volumes. The College library numbers 40658 
volumes. Total in both libraries, 45443 volumes. 

Respectfully submitted, 
LINDA KE. LANDON, Librarian. 
Kast Lansing, Mich., June 30, 1920. 


REPORT OF REGISTRAR. 


President F. S. Kedzie, 

Michigan Agricultural College. 
Dear Sir: 

I have the honor to present the following report of the Registrar’s 
Office for the year ending June 50, 1920: 

In the regular college courses the enrollment for the year is as fol- 
lows: 


Aoricubiure and MOreStry crc - 64 <soit10 ese elions ee Ne 562 
URI PATTIE Se Gis eee ake oe le re hss la eles Fagahie ons yte eleta acetate 466 
ELOMOE WT COMONIMES feis cvecsinie oasis aera ie ole eke Serena 350 
VIC LOLTTPAINY, “ances faite te, eutea cue miners oh eras foraatiaher ches Reena 34 
(air 6 ee eR er I Re SPE anes MIS, 5 ete a, Schl 1,412 
Summer. Sehool yas eye aie, ere oh esate meee aaenete eee 407 
Graduate CCoumurse see ES. NS ine G ee eee doles 13 
Oat ie oes EEE Oe iy ere eae Mekayenenn ie etal 420 
Short Courses, 
Two-year course) in. Agriculituret. i. a-no ase see 288 
Bight weeks’ courselin Aericuliures. i... a6 .ae = 36 
Four weeks’ course in Poultry Husbandry....... 15 
Four weeks’ Farm Truck & Tractor Course ...... 1690 
Two: weeks’ course in Gardenime: .. 3.0.5. 5-.5.. 5. 9 
Two weeks’ course in Beekeeping ................ 13 
Two weeks’ course in Cow Testing and Dairy Barn 
Ii oC leq e300 Fer cote ape eR SA Rocreciors Cea G cd es SA 30) 
Two weeks’ course in Ice Cream Making......... ta 
One week Experienced Creamerymen’s Course... . 13 
EO Gal ees cane onli wie tot oh eke eae tere anette eee SWOT 
College Preparatory (Soldiers & Sailors)....... G4 
Motalsinéall “Courses n, wa anaes -ccieeices eran 2,473 
Names repeated ak vst seen eer Se ahs urs, extaeENe ee 306 


Netstotal 23 ois aes ie 2 Oe cee 2,167 
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ENROLLMENT BY TERMS. 
Course Fall. Winter. | Spring. | Summer. 
PSERICHIGtre AN CUE GLEN Un Vermette eter icteiirsts eter oreo ahasjcts 5) -ftiolasstalole ious Misieaissticitieleers 514 508 450 148 
Ba Ieer In eae eis as Nee ree eel olefele hice wis asic isla cs wid ee ee toss cea Sages 448 414 391 124 
Elomepbicon Onn camer ert ry tte rt eet fern ats tna cloe ac elafaieratels aise wives ale 347 336 321 92 
Meterinanya leg cure nmr pepe te ete eetetr sencre lars efave i telsls ot ale tis ges oe es bn ees 32 30 28 4 
Gradiiateeo terete or re eee ee ereeiaes sinc os hasatts a.Uke solceule Se he suie rs 11 13 8 1 
Preparatoryso0\diers atl dssa Orgies eit ye es. lessiclozerefe sists: slecsve Adse.alave eieiaje sare 49 40 27 24 
iRederalaVocawolalacareme epee mys ne reyes ett lig ds chalyecfan'[leiemtaee oh Alot gece ares Daa Oar eae 
[RRREL TREN BERS 2 Se oo cele nc asc Om Sea. re CAT SP Gee | UPS Seer lee eR ce | ee 11 
ZTE oon Gbls be Meee Jobe aoe eae RA 1,401 1,341 1,278 404 
ENROLLMENT BY CLASSES. 
Agr. For. Ing. H.E. | Vet. Med.| Totals. 
Cra ALCS Uy ect ete eect arene scneisteteiesaraiece abe TO lal ease esen: 1 1 1 13 
DENlORs hee ee ee eae Peete eect cate aaa 107 | 8 51 70 i) 245 
ARTA OL Sarees seers heen See eee ye eta Wee's Sigel 82 | 8 76 | 50 8 224 
NODNGOMOLES Mp ne eh er Mie ere een 109 | 24 116 72 8 329 
Breshmepeecrn: sere ei nel as eyo sie? emis evaerame: 21D) ence amines 223 146 9 579 
RIDECI Al SHULER LS tae sr aera ten) Nee mee en topes Ube Noh gas eenees| leeks hee LOR A ee ee 35 
SU ITITESESET OTS aeienets ane ASO GSO Oe ae Alors ae 13 9 124 92 4 368 
PEROT eRe E253 1 Es Sanat ee eg I IN Usa over lh reh occu, rhsi i| wisi ts, <ov co vual| fs" Gi guosancroelell Peis Seiwa ate 11 
MGiAISSMp ae a ee ee Seen Sears homes 671 49 591 445 39 1,804 
GEOGRAPHICAL DISTRIBUTION OF STUDENTS. 
MICHIGAN. 
Counties. Counties. Counties. 
RUS ET tats eet tate coerce be toatl 1 Tes Ee a an So Secon een Beas 18 Missatikee® Mai sik he tecn cc ote ri 
Alle part ae ements eases ctr 20 ouchtons ser sense. c osictacse 13 Monroe? ciicieacenek tae ooe 12 
INT DONA bitiatecareSet eae 11 JERS See 66 Deen OE 16 Montcslmaacaen cna hee 12 
PATHEDIIM NG oer. Sekt dee octue eset. 13 tnrehiaenee pce tare insane 6 254 Montmorency......:......... 1 
SALA ate aie cose Sitters 2 LDN Ree OS Cen Ee enee 19 Miriske gone scacicGateec acces 10 
IBATBVe coe aie rea eae 10 MSO ica boos Oe een 2 INEWAY EOC ne tee poten oes 14 
BAYS, [orn a hee etter 15 OMI Ae fois mensions 6 Oaklands Ae mcc Reacts cres 28 
Benz ibe ree cin ee aren Boer 9 Hanbellgvercce ar stm aeons 3 Ocenia Gs hash 5 ee oes 18 
BeIvIeMs. o Marit ss-nae shee 26 RICKS OMI are sevens eravecracri cere 40 Ogemmawey rnc sh oeteiie Sacer 3 
Branichitase ce soe otiacteat see 15 MalamazOOha cenit ene cc 19 Ontonstonepeece eee aaa 3 
(CHING SR ie me ee eres Sane 26 RG eaakacer ey eencitc cosine? 2 Osceola ae hoe sen 5 
(CIO rte tek Contre cte ee 17 Ken ieee aii amaite ds Sacdtee ae 51 Ottawa 72s ee ene 22 
Charlevoix, 1s... Aa.gnseen as ao 8 ThaVeet eo. eit ies ee eoasie 3 20 Bresquetisle< iis). .s)eeset tess 2 
(@hebosypane ee sceccan eee 3 Hieelanaivem er teti cates saistooncs 1 Roscommonkeee cee cehe soe 3 
Chippewa 45-3. tasc ck eee 4 TRENRWEEGAP ts ot oe ecco 17 Sagniawies yee aek otek nc 35 
Oisret hee eer estan ree Niele ae O BLOM ss 2) 5y.)<!oteye a Stas e 16 ATUA CHET ciecahneetae ta torte - 20 
Clinton a. sre smote eee 16 ILO ARN ee ee 3 Schooleraftacen soe ee he ae 1 
DG TEA Nae te eer ore ioe eee 16 EXOD OS Bone Oen ee oon meee 8 Siinwassees Kame ste ten s/c 32 
DicksnsOnhy ei tioindasss nts 9 Maen ACR mean rise tutes os 4 SteC lain, Stree atone sc vec 22 
PROM sy ties ee oie oe es 25 IM GRISECE eo on cre ays aleierarels, hee eke 5 SRI GSEDINGAS.. 2 eee ac ri 21 
BM Me te ors aah inet 4 Miaraquetien.ceture stiie circa 8 MRUBCOLA SS Rit tospseis craks wiaFo 8 
(Genesee ag cocaine 39 MASON Srshieenan ic crictine none 19 Vantsurentt joc srccacc. ele 23 
Gigdwint. 5 Se. sts cee ee 3 IMeCoRta tress cts cise ails 8 Wrashtenayy,. irs terete ctl te x ott 16 
GogebIC SA adept save iice ees 1 Menominee. aan eroa necessitate 4 Wiayale Piity, ine a ithe ao ee 7 
Guanidielraverse es sc a2 peice oo 22 SiN fred bevrive Le, eae 6 Roeser kaapeeeer ests 3 Weston: eetacietik.. tenents ainern 3 
Gratiot sete aes 17 
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OTHER STATES AND COUNTRIES. 


Alabama tit serie cas ioeicnsslesinyere 2 Heypteccsa-ceseoe 
ASIA e MINOT jantsnivas voces 1 lords peepee 
VATMENIA Rt ttercyess coe cuciee roel 1 iinois#esees eee 
G@aliforniatee.ceeenee ose. 1 Jndiananeeee ee 
Ganadayrcy asco trrsetree ts 1 Massachusetts 
Ciinats ences eeien sat coe eis 2 Minnesota 
@oloradowe eee eee ee 1 Montana 
(onnecticutzeeecn oe eee 3 New Jersey 
Delaware's Ses ese. c oc cece 3 New York 


no 
iS) 
to 


Oklahomakeree eee ee eos 
Pennsylvanian eae eee 
Phillipine Islands............. 
SouthiDakotaes sss sees 
Murkey cence coach eee 
Wermnont) qe 4,ce none 


He ore Co on Oo CO 
ES Sree cll o-ofl e on 


we 


STUDENTS ENTERING DURING THE YEAR 1919-1920. 


Number Enrolled. 


Agricultural and Forestry Course................ 
PNPineerine\COUTSEs miele ere oes 
Home Economics @oursena.nse eerie ein eee 
Veterinary Medicines... missnisu ss ola arenes 


Graduates of Accredited High Schools........... 
High School Credits and Examinations........... 
Creditsifrom Other!Colleresis./< oc sec celse eee 


Preparation. 


sierabtah sila analantet ane omens Sie, toatelien seta eden ea ieae eaee 195 
Sieslene, lavas, Sue lores rahe, Site Conta lete gota tess fo, temstotenevens 227 
See Rd re eR IL eS Perea tui ea a 155 
Avclech Sis oa eenewegetie ca) apc fodeu calc ialovoncusotetoee 8 
BR ee Sn ea ore POL Ae ath Tis or RO ree 585 
LraVene tenets, sicaiaPatals (Me tenes LS UN EAN Suen cnsusiontas 551 
Be acter aera ACRE Cini esa tes ao 2 
See EAE ote roa rtolie EO Ee Soe 32 
ECL I een irs RON ORS NG Gabe oc ooko ore 585 


DEGREES GRANTED JUNE 16, 1920. 


BACHELOR OF SCIENCE. 


a, Agriculture; e, Engineering; h, Home Economics; f, Forestry. 


Alder, Chester Glenn, e. 
Alderman, Ovid Adile, f. 
Anderson, Irvin Victor, f. 
Andrews, Chester Ward, a. 
Andrews, Herbert Jerome, a. 
Archer, Laurence Cecil, a. 
Babcock, Gertrude Rowena, h. 
Barnett, Gladys Ella, h. 
Barrell, Clark Luther, a. 
Baske, Cora Martha, h. 
Bateman, Leon Leighton, e. 
Bauer, Arthur Henry, a. 
Beach, Iva May, h. 

Beers, Charles William, a. 
Bellinger, Burdette Willison, e. 
Benedict, George Richards, a. 
Benjamin, Lester Vance, a. 
Bentley, Benjamin Henry, f. 
Bishop, Ona Bernice, h. 

Bock, Ashley Pelham, e. 
Boman, William Clinton, a. 
Bottimer, Lawrence John, a. 
Bristol, Willitto Kelsey, a. 
Brooks, Berle J., a. 

Bryant, Rutherford Urial, a. 
Bunting, Harold Lewis, e. 
Burdick, John Milton, a. 
Burrell, Norma Katherine, h. 
Butler, Mary Marie, h 
Campbell, Bernice Miriam, h. 
Carpp, Edward Eaton, a. 
Cavanagh, Dwight C., a. 
Ceas, Nellie Edna, h. 
Chynoweth, John Benjamin, e. 
Clark, Edwin Russell, a. 
Clark, Rodger Sherman, e. 
Cockerton, Ellen May, h. 
Cole, Bertine Lynette, h. 
Coleman, Claude, e. 
Collingwood, Laura, h. 
Coryell, Sherman, Jr., a. 
Crocker, Martin Richardson, e. 
Cudaback, Walter Harold, a. 
Currie, Carleton Hammond, e. 
Dane, Ruth, h. 

Davies, Rex Maurice, e. 


Dell, Glenn William, a. 
DeVries, Clarence Oliver, a. 
DeYoung, Warren Edward, e. 
Doscher, Herman Conrad, a. 
Earseman, Willis Craig, a. 
East, Rhea Anne, h. 

Estes, Aura Moss, a. 
Fillingham, Ferne Lucille, h. 
Flory, Olive Virginia, h. 
Folks, Una Florine, h. 

Ford, Bert J., a. 

Foster, Thomas Ferris, a. 
Fowle, Watson Edward, a. 
Frays, Ethel Marie, h. 
Frazier, Walter Estel, e. 
Frost, Miriam, h. 

Gardner, Margaret Elizabeth, h. 
Garratt, George Alfred, f. 
Gebhart, Cecile Nancy, h. 
Gibbs, Jay Franklin, e. 
Gillette, Emma Genevieve, a. 
Gorsline, Robert Howard, a. 
Graham, Edith Margaret, h. 
Green, Lola Belle, h. 

Green, Oliver Meakins, a. 
Hach, Edward Carl, e. 
Haight, Howard Phelps, a. 
Hart, Melvin Cassander, e. 
Healsey, Roy Merchant, e. 
Hendershott, Karl Jed, a. 
Hetrick, Russell Earl, f. 
Hidrosollo, Ludovico, a. 

Hill, Stanley Rowland, e. 
Hiller, Clarence Howard, a. 
Hilliard, Helen Marie, h. 
Himmelein, Margaret Wilamina, h. 
Hoffman, Howard Verne, e. 
Holt, John Sanford, e. j 
Hopperstead, Arnold Melvin, e. 
House, L. C., a. 

Tledan, Santiago, a. 

Jameson, H. Burton, a. 
Jewett, Arthur William, Jr., a. 
Jewett, Maurice Gordon, e. 
Johnson, Harold MacLean, a. 
Johnston, Stanley, a. 
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Jones, Leland Niel, e. 

Karkau, Edward Louis, e. 
Keck, Bertha Helena, h. 
Kempf, Dorotha, h. 

Kernen, Kenneth Crossett, e. 
Keydel, Hans Bernard, a. 
Kidd, Edna Marian, h 
Kingery, Richard Henry, a. 
Kling, Ralph B., e. 

Klotz, Leo Joseph, a. 

Knight, Basil Thomas, a. 
Koleman, Norman David, f. 
Kunze, Elmer Frederick, a. 
Krebs, Harold Malcolm, e. 
Kurtz, Laurence Dillar, a. 
Kyes, Lennah Elvira, h. 
Laidlaw, Marian Esther, h. 
Lankton, Glenn Earl, e. 
Larrabee, Mary Louise, h. 
Leddick, Roth Merrill, e. 
Leenhouts, Edward John, a. 
Lillie, Barbara Julia, h. 
Loomis, Ferne Feneita, h. 
Lundin, Per Gunard, a. 
Lyman, Bertha Downing, h. 
McBain, Ralph Sherman, a. 
McFadden, Herbert Floyd, a. 
McKinley, Agnes Mildred, h. 
McLean, Cecil John, e. 
Malasky, Edward Andrew, a. 
Martin, Roscoe Julian, a. 
Mattoon, Mildred Agnes, h. 
Meanwell, Cyril Foster, e. 
Middlemiss, Eli William, a. 
Miles, Ruth Evelyn, h. 

Miller, Carl Frederick, e. 
Miller, Wilbert Eli, a. 

Mills, George H., a. 

Mills, Harold Newcombe, e. 
Mills, Wilfred Douglas, a. 
Montgomery, Russell Francis, a. 
Mosher, Roscoe Adelbert, a. 
Myers, Harvey Lincoln, a. 
Nesman, Albert Neil, a. 
Neville, Anne Leola, h. 
Newton, Ruth Ellen, h. 
Noddins, Raymond Wooldridge, e. 
Normington, Marian Lucile, h. 
Oechsle, Kunigunde Bertha, h. 
Overholt, Elmer Llewellyn, a. 
Parsons, Mahlon Phillips, a. 
Perkins, Eaton Fuller, e. 
Perry, Clara Louzena, h. 
Peters, Howard Floyd, a. 
Pettigrove, Herbert Russell, a. 
Pitt, Norman James, e. 

Post, Robert Edwin, a. 
Powell, Stanley Maurice, a. 
Rainey, Duane F., a. 

Ramsay, Clarence Frederick, a. 
Reeves, Merritt Augustus Rose, e. 


Renwick, Howard M, a. 

Rice, Rosselyn Adelia, h. 
Richardson, Don Merritt, a. 
Rigterink, Harold Wilson, a. 
Rood, Clare Alfred, a. 
Rossman, Phyllis Elizabeth, h, 
Rothrock, Stanley Swigart, a. 
Saxton, Harry Robertson, f. 
Schneider, Corwin Janson, a. 
Schnur, Harvey Henry, a. 
Schreiber, Anna Marie, h. 
Scott, Dorothy, h. 

Severance, Esther Lois, h. 
Shenefield, Roland A., e. 
Shumway, Guy Charles, e. 
Sileox, Charles Newell, a. 
Skoog, Esther Johanna, h. 
Smith, Edith Isabel, h. 

Smith, Kathleen Evangeline, h. 
Snider, Irving John, a. 
Snyder, Ethel Marie, h. 
Snyder, Plummer Braham, a. 
Spencer, Lloyd A., a. 

Stafford, Henrietta Maude, h. 
Steinbauer, Walter Henry, a. 
Steinholm, Frank August, a. 
Stewart, Raymond Harry, e. 
Stitt, Gladys Fay, h. 

Tappan, Agnes Jean, h. 

Tate, Esther Isabella, h. 
Taylor, William Vernon, e. 
Tiedemann, George William, e. 
Townsend, Milton Coan, a. 
Trippensee, Reuben Edwin, a. 
Unruh, Elmer Roy, e. 
Vaughn, Harold McGlothlin, a. 
Veneklasen, Harold Benjamin, a. 
Vernon, Alice May, h. 
VonSpracken, Peter Richard, e. 
Wagner, Joseph Wayland, a. 
Ward, Verne Elisha, a. 
Warren, Carl Lafayette, a. 
Webb, Walter Egbert, f. 
Wernette, D’Arcy Lionel, e. 
Wible, George Dwight, e. 
Wightman, Irene, h. 

Wiggins, Clifford Rumley, e. 
Wilder, Harriet Elizabeth, h. 
Wildern, Frank Harold, a. 
Williams, Marjorie Frances, h. 
Williams, Mary Jeanette, h. 
Wilson, Garrett Smith, a. 
Winston, Arthur William, e. 
Wolford, Melvin Blair, a. 
Wright, Ruel Norval, a. 
Wyckofi, Ralph Dewey, e. 
Yaeger, John Frederick, a. 
Young, Ada Mabel, h. 

Yull, Paul Cornelius, a._ 
Zachariah, Josephine Alice, h. 
Zimmerman, Lewis William, a. 


DOCTOR OF VETERINARY MEDICINE. 


Dikmans, Gerard. 
Erbach, William Adolph, 
George, Albert Edward. 
Gregg, Alfred James. 


Hall, Warren Payne Stow. 
Palmer, Lynn Courtland. 
Pless, Louis Russell. 
Redfearn, Ernest Everett. 


MASTER OF SCIENCE. 


Bennett, Caryle Wilson. 
Kotila, John Ernest. 


Tweed, Robert L. 
Wyant, Royce Willard. 


MASTER OF AGRICULTURE, 


John Eric Burnett. 


MASTER OF HORTICULTURE, 


Hart, Ernest. 


Olney, Albert Jackson. 


ELECTRICAL ENGINEER, 


Smith, Harold Leonard, 
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WONOTATRY DHARMA, 


Vrench, Wiram Taylor, D. Se. Woodworth, Philip Bell, D, Se. 


DEGREES GRANTED DECEMBER 19, 1919, 


HDACHHLOMW OF MOCIUNCH, 


Adams, Widon Douglas, a, Huxtable, Robert Burgess, a, 
Atkin, Arthur William, ©, Joel, Arthur Henry, a, 
Kehler, Harold H., a, Joost, Henry George, a, 
Benkert, Wdwin Robert, @, Krum, Howard Mverett, a. 
Bennett, Jesse Merle, A Lutter, Byron lloyd, a, 
Bentley, George Truax, Lyon, Don Scott, a, 
Borginian, Paul iregor’, | i MeGiaw, Ralph Leighley, e, 
Hsurna, Katherine Wells, hi. Maxfield, George Cranville, a, 
Callard, Charles Gondor ‘ Miller, Lawrence William, a, 
Crandall, bert Douglas, ©, Oxborne, Wdgar, &. 

Deal, Kirk James, a, ‘Tonny, Ralph Whitcomb, a. 
Diamond, Joseph Mordecai, a. Thayer, Harold Worester, a, 
Downer, Alvin Wimery, ©, Thies, Wilbur Terman, a. 
Vranson, Harry Wiblot, a, Thomas, Wesley Wdpar, ¢ 
Gibbs, Kay Thomas, a, Unyren, Minar Wugene, a. 
Hlain, Kussell Messenger, a, VanLeeuwen, Marl R., a. 
Hawood, Winnie Mloise, hb. Virshup, ILyiman, a, 
Halbach, red Gustave, a, Walker, Richard, a, 

Hatlond, Clarence Milton, i, Wass, Henry Collins, 6, 
Heath, rank Mobert, a, Wey, Wilmer lrancis, e. 
Emer ougD, Harold Hollister, o, Wellman, Stanley Mrederick, ¢ 
Hlowell, Paul Augustus, ©, White, Cecil Clinton, e, 


SUMMARY OF DEGREES GRANTED DURING THE YEAR OF 1919-1920, 


Bachelor of Science: 
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I wish at this time to express my appreciation of the loyal and 
efficient seryice rendered by my coworkers, Miss Anna Ferle and Miss 
Delian Bemis, 

Respectfully, 
NLIDA YAKELEY, 
Registrar. 
Mast Lansing, Mich, June 30, 1920. 


DEPARTMENT REPORTS, 


SUMMER REPORT, 


President I*. 8. Kedzie, 
College. 


Dear President Kedzie :—Another Summer Session has come and gone. 
I shall embody in this report a few important statisties which may 
assist the reader of the report to a better understanding of what is done 


here in these Summer Sessions. 
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Rural Teachers. 
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The following comments are suggested by the above da 


experience of administration. 


(1). The fact that our attendance this year las been 
that the session is serving 


normal attendance thus far, is indication 


a worthwhile purpose. Summer attendance is necessarily ¢ 
slow growth. Time is required to acquaint individuals with the op- 


fa and the 
the Jargest 


1 matter of 
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portunities offered here during the summer, as well as for us to find 
out what should be offered during the session. 

(2). A very excellent group of teachers has been with us this year. 
Among these was a sub-group of ten mature men—superintendents and 
principals in public schools—who are preparing themselves to teach 
agriculture under the provisions of the Smith-Hughes law. This group 
has the promise of a much larger number next year, on account of the 
rapid progress in the consolidation of rural schools in our State. For 
the most part these men are already well trained and are adjusting 
themselves to this new field. They are likely to spend several summers 
here, and some will continue for our degree. In view of this fact, I 
suggest that the College arrange a group of studies to be pursued by 
these men. These courses would consist of the technical work which the 
men need for their purposes. An orderly arrangement would be ad- 
vantageous both to the College and to the men, over the chance classi- 
fication. 

(3). Some method must be devised to bring a larger number of 
teachers to our Summer courses. Several reasons prompt this sugges- 
tion. Foremost is the fact that I believe that M. A. C. offers a very 
good type of training in educational lines for teachers. According to 
official reports, more than one half of our boys and girls in the public 
schools are attendants upon rural and village schools, where they are 
trained by the city reared and trained teacher. There is something 
incongruous in our expectation that boys and girls are going to acquire 
a deep abiding regard for things rural if, in the most impressionable 
years of their lives, they are taught by men and women who have no 
intimate or first heel know ledge a country life. The very least we can 
_do is to have a hand in establishing the intellectual attitude for our 
teachers. It seems to me these considerations strike at the very root 
of our social problem of today. 

Again, we have one of the most splendidly prepared teaching forces 
to be found anywhere, whose time in a large number of cases, is not 
utilized by the College during the summer months, and also, a phy sical 
plant of untold value for furnishing the very training our teachers 
need. M. A. ©. arouses the sincerest appreciation in the “minds of those 
who do come here. Why shouldn’t these privileges be more widely 
distributed ? 

Finally, the State of Michigan has established a great plant here 
for use. As a business proposition, if the College is to be open at all, 
why shouldn’t the State insist upon its use more nearly to capacity 
at this season of the year when other institutions find their capacities 
taxed. It seems to me this matter might meet with approval from our 
educational authorities with mutual profit. Lest I be misunderstood 
in the above comments, I wish to make it clear that I do not mean to 
transform M. A. ©. into a competitive training school for teachers. I 
do urge, however, the utilization of M. A. C. by students of other schools 
to get the M. A. ©. contribution to thinking, and her spirit. 

As in previous years, many special projects have been carried on along 
with the Summer Session, with very great benefit to groups who cannot 
become students of this institution. While these efforts entail some ad- 
ditional expense, I think they bring their own reward to the institution 
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since they are effective means of acquainting the general public with the 
work of this College. 

Enumerating these features in order, we mention first, the conference 
in Home Economics and Citizenship under the direction of Dean Mary 
E. Edmonds and Prof. Mary Hendrick. A goodly number of teachers 
and other individuals came to this most excellent program, consisting 
of lectures by members of our own faculty, supplemented by visiting 
lecturers, including Miss Laura Baldtz and Mrs. Mary Swartz Rose of 
Columbia University and Miss Zella Bigelow of Washington, D. C. 

Following this came the Boys and Girls Club Conference. This gather- 
ing was largely attended and a most successful program was presented. 

During the last week, about fifty teachers of Agriculture in high 
schools of the State, returned for a week of instruction in courses 
especially prepared for them by members of our teaching force. This 
year the courses included Drawing, Manual Training, Gasoline Engines, 
Plant Diseases, Insect Pests. The work had been arranged by Supt. E. 
K. Gallup and Prof. W. H. French. 

Another conspicuous gathering has been the presence of more than 
150 ministers on the campus in attendance on the Rural Conference July 
6 to 16. This was the sixth annual gathering and probably the best that 
has ever been held, both from the standpoint of strength of program 
presented and interest manifested by those in attendance. The pro- 
gram dealt with topics of great importance pertaining to rural affairs 
and they were presented by men of exceptional preparedness for this 
work. The College is indebted to Dr. Warren H. Wilson whose efficient 
direction made this gathering the most successful thus far. 

This Conference program is greatly indebted to members of our own 
College faculty. Dr. Eben Mumford has continued his invaluable sery- 
ices this year through his lectures upon “Agriculture and Rural Life.” 
His familiarity with the rural problems of the State, places him in a 
position which few men occupy, for interpreting rural life. He has 
performed the most incalculable service from year to year in present- 
ing to these groups in his scholarly way, the problems of rural life. 

Prof. W. W. Johnston has repeated this year, his lectures upon “Re- 
cent Tendencies in Literature.” This course of lectures like a similar 
course of last year, was pronounced by the hearers as one of the best fur- 
nished by the College. 

A new feature of this year, has been the introduction of lectures upon 
economic problems of the time or an attempt to interpret the industrial 
conditions of the day. This has been handled with splendid success by 
Prof. C. S. Dunford of the College. In view of the fact that economic 
conditions of today are important and at the same time very confusing 
to the minds of people generally, this has been a very fruitful part of 
the program. 

These special group activities promote greater efficiency throughout 
the State in the performance of the various functions carried on by the 
respective groups. These efforts of the College could not have been 
done with equal satisfaction and effectiveness without the background 
of our Summer Session, and they in turn lend a seriousness to the col- 
lege work. The two go together, and I think it would be the part 
of wisdom to enlarge upon this type of effort as opportunity to do so 
presents itself. 
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Much could be written in detail in this report, but I doubt the ad- 
visability of so doing. As a consequence, I have confined myself to a few 
important suggestions which, to my mind, mark out the course of pro- 
cedure for us in the future efforts to build up the work of-the Summer 
Session. I have faith that the cooperation of our faculty can make the 
Session a much larger enterprise if we can direct our efforts with con- 
tinued and increased vigor in these lines. 

In closing I want to testify to the splendid spirit with which the 
teaching staff has handled the work of the Session. I say again that 
I believe the best classroom and laboratory work of the year is done 
at this period. 

K. H. RYDER, 
Director of Summer Session. 
Kast Lansing, Mich., June 30, 1920. 


REPORT OF THE MILITARY DEPARTMENT. 


The President, 
Michigan Agricultural College. 

Dear Sir:—The Military department, in handing in its annual report, 
wishes to invite attention to the post war conditions which have ren- 
dered its work of considerable difficulty this past year. I refer to the 
necessarily liberal policy toward students who have served the govern- 
ment during the late emergency. Hitherto, little if any, attention has 
been granted to pleas for exemption from our course in military training 
unless the claimant has been able to convince the Commandant that his 
work elsewhere has equalled that of our department—therein following 
strictly the actions of other academic departments. But with a large 
number of young men desiring to enter college and who had training 
in our war camps and abroad, I felt that, even though their training 
did not follow our lines, yet we should grant at least equal time credits. 
Doing this resulted in a greatly diminished attendance in the Military 
department. The War Department’s annual physical examination in 
February also cost us some 16% of young men who could not come up 
to the high standard set for officer material. We trust that the War 
Department will show a more liberal interpretation of the requirements 
this next year. 

For the first time in the history of the College, units other than in- 
fantry have been organized. A coast artillery unit under Capt. J. J. 
Teter started about Noy. 1st. The material furnished by the War De- 
partment is quite extensive, consisting of a 155 mm gun, an 8 inch 
howitzer, an artillery repair truck, a 5 ton tractor and a 3 ton Liberty 
truck. All needful paraphernalia for range finding, radio, telephonic com- 
munication, etc. is here and installed. It is a very popular course, espec- 
ially with the engineer students as it fits in well with their professional 
work and studies. - Enrollment was limited this year as we desired to 
try out selected young men with a view to their acting as officers in 
the unit next year, 
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A cavalry unit was also started at the opening of school. Capt. V. R. 
Bell was in command. Thirty horses, two mules and an escort wagon 
together with necessary saddle equipment, repair tools, sabers ete. are on 
hand. Capt. Bell was relieved from duty as he was not in the best of 
health and unable to carry on the rather heavy duties of his position, and 
Major Elliott was sent here about April 1st. Enlisted men care for the 
horses and for the stable and barracks allotted to our use at the Con- 
stabulary grounds. We hope that the presence of a cavalry unit will 
act as a stimulus for agricultural students to enter the veterinary course 
and perhaps to become interested in horse breeding. 

With the exception of Capt. Bell, the services of all officers and men 
detailed here have been most satisfactory. The students have taken 
a much larger interest in the work of the department than ever be- 
fore. The department expanded in two ways: Last winter it offered a 
course in rifle fire to the girls (under direct charge of Miss Grimes) and 
organized a club of lady faculty and one of male faculty in gallery prac- 
tice. Several other clubs were organized and more than 200 enrolled, 
including girls, faculty and men students. 

The annual inspection was held June 1st and 2nd. In the opinion of 
the department staff and all present competent to judge, the students 
acquitted themselves in splendid style. To my knowledge, every ques- 
tion was answered promptly and correctly and quite a good deal of 
praise for our high morale was given by the senior inspector at one of 
the dinners given for him. Steps should be taken by the college autho- 
rities to secure a three day inspection as the two days granted was 
entire insufficient for the purpose. 

Steps should also be taken to insure that the P. M.S. T. be retained 
here during the summers. Supplies must be requisitioned, property 
taken in and inspected, sorted out and made ready for fall. Correspond- 
ence must be cared for, reports rendered, both to the War Department, 
and to the President, conferences with the President and deans must be 
held and if the P. M.S. T. is taken away while the school is in session 
in the summer and if the college authorities take their own vacations 
after the summer session closes, the P. M. S. T. may be out of direct 
touch with the authorities for a matter of two to three months. 

I also wish to recommend most strongly that steps be taken to secure 
an adequate building for the Military department. » With the installation 
of these two new units, larger facilities are urgently needed. With the 
erowth of the college enrollment, approaching pre-war strength, the 
armory cannot accommodate the numbers. Small classes wherein real 
military instruction can be given, are impossible. Groups of more than 
60 students at a time do not receive proper teaching. The day of hav- 
ing all classes at one hour is of the past and the R. O. T. C. plans, 
“make every cadet a possible future officer in time of war,’ cannot be 
carried out unless adequate facilities are provided. During the past 
winter there was but one vacant hour on the drill floor from Monday 
morning at 8 until Saturday at noon, counting the day from eight until 
six. And the evenings were taken two or three each week for rifle club 
work and every Friday and Saturday nights for social purposes. 

Respectfully submitted, 
P. G. WRIGHTSON, 
East Lansing, Mich., June 30, 1920. Major U.S. A. 
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REPORT OF THE MUSIC DEPARTMENT 


President F. S. Kedzie, College. 

Dear Sir: I hereby submit a report of the Department of Music for 
the year ending June, 1920. 

What this department has accomplished in its first year, considering 
that we were handicapped in many ways, has been, in my judgment, very 
satisfactory. 

There were during the year, fifty-six students enrolled in the piano de- 
partment, and 167 in the voice department. 

Kight of the piano students played accompaniments regularly for the 
voice students, thereby broadening their own horizon, and at the same 
time giving the vocal students necessary help. The expense of this work 
was taken care of by charging a small fee. 

The Men’s Glee Club was organized at the beginning of the winter 
term, and, as you know, concluded a very successful year both musically 
and financially. The best I believe in the history of M. A. C. 

We had in connection with this the Varsity Male Quartette, which did 
excellent werk in advertising the College. They sang in all the high 
schools in all the cities visited on the Glee Club trip, besides many other 
places. 

The Girl’s Glee Club was organized in the spring term, and added to 
the success of several occasions, as evidenced by their appearance at the 
commencement exercises. 

Soloists have been furnished for many occasions here and elsewhere. 
The Mandolin Club gave splendid support at different times, especially 
during the Glee Club trip. 

The work of the Band the past year was very creditable, and several 
things were accomplished which will be of permanent benefit. 

We are splendidly equipped with uniforms and instruments, and we 
look ahead for a better band next year. The membership varied from 
fifty-three in the fall term to forty-five during the spring term. 

The Band gave excellent support to all athletic events, Farmers’ Week, 
concerts, Baccalaureate, Commencement, and the Pageant would have 
been impossible without it. 

Many other things could be mentioned with which we have made 
progress such as: more massed singing, better singing, more young people 
engaged in the serious study of music, and a higher standard all the 
way through. 

Respectfully submitted, 
J: S. TAYLOR; 
Director of Musie. 
East Lansing, Mich., June 30, 1920. 
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REPORT OF THE DEPARTMENT OF PHYSICAL TRAINING. 


President F. S. Kedzie, 

Sir: I beg the privilege of giving you the following in regard to the 
work of the Department of Physical Training during the past year: 

Physical training either in the form of remedial, group or recreative 
work was required for the first time of all students of the institution, 
both men and women. This necessitated some ten teaching groups of 
women, meeting three times a week and sixteen groups of men, meeting 
twice a week. This large number of teaching hours brought the Gymna- 
sium into use from 9:00 in the morning until late in the evening, six 
days in the week. The required work consisted of general body building 
and remedial work, group and mass recreative and physical activities 
with the army physical drill and calisthenics for the men. In addition 
to the physical work, lectures and talks to freshmen on health educa- 
tion, personal and public hygiene and kindred subjects were given 
throughout the year. Activities for the girls was greatly enlarged by 
the addition of games, swimming and group work, so that the work was 
better liked, more educational and productive of better results. The 
usual athletic teams were maintained for the men and were fairly 
representative of the institution. The football team played creditably 
against many of the strongest Western teams. The baseball team played 
a full schedule and made a trip into New York, Pennsylvania and Ohio, 
giving a certain amount of publicity to the institution in those states. 
The basketball team met the strongest Western teams and made a trip 
as far as the University of Nebraska. Athletics and recreative games 
were promoted and stimulated more than usual within the institution 
and a very large proportion of both men and women were brought into 
some recreative activity. 

The teaching personnel was changed during the year by the resignation 
of George EK. Gauthier, April 1, and the appointment of Arthur N. Smith 
of the University of Maine to take his place. I wish at this time to put 
on record the recognition of the splendid work of Mr. Gauthier who has 
been with the department since 1915. He resigned to accept a very fine 
position as Physical Director for the city of Bay City. 

The Gymnasium and the department as a whole is now splendidly 
equipped. The only great need is the addition of an adequate outdoor 
athletic plant. Our present old wooden stands are nearly worn out 
and entirely inadequate. The field is too small and the annual 
spring floods make its use uncertain and unsatisfactory. There will be 
several additions in the teaching personnel of the department for next 
year and I feel this will give strong teaching strength and a well-rounded 
out staff for carrying on the physical and athletic education and super- 
vision of all the students. I respectfully call your attention to the fact 
that the department touches the life of every student in the institution 
and this contact is a very vital one and plays an important part in the 
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building of the well-rounded out man and woman. The teaching force 
during the year has been as follows: 

George M. Gauthier. 

Lyman L. Frimodig. 

Arthur N. Smith 

John Heppinstall. 

Miss Edith Casho, 

Miss Helen Grimes. 

Respectfullly submitted, 
C. L. BREWER, 
Director. 

East Lansing, Mich., June 30, 1920. 


REPORT OF THE ALUMNI RECORDER. 


President F. S. Kedzie, Michigan Agricultural College. 
East Lansing, Mich. 

Dear sir: The following is the annual report of the Alumni Recorder 
for the year beginning July 1, 1919, and ending June 30, 1920. 

Alumni work, since “the war, has received an ‘{mpetus nev er before ex- 
perienced, and with it increasing duties. This we believe, is due to 
several reasons: 

First, the general increasing interest Heald in education all over 
the country has caused the alumnus and former student to think of 
education, and hence his alma mater, in a more serious manner than 
ever before. 

Second, the men returning from the service appreciate the oid ties 
more than ever before and wish to keep in touch with their college and 
friends. The gift to these men during the war, of the M. A. C. Record, 
from the College and M. A. ©. Association, reawakened their interest 
in the College. 

Third, the Memorial Building campaign, we believe, has done more 
than any other one thing, to renew interest of the right kind. This is 
the first big project put across by the alumni for their college, and every 
contributor wants to know how his money is being spent, and how the 
project is progressing. 

Fourth, the agitation for national fraternities, the campus circle 
question, the dormitory problem and the renewed interest in athletics, 
have all called the attention of M. A. ©. alumni to their college and its 
future. 

Fifth, The Union Memorial Building campaign and additional help 
in the Alumni office have enabled us to issue a better Record with more 
news, and better keep in touch with our former students. 

In the past year we have partially worked out or completely finished 
the following major projects : 


I. The Memorial Building Fund campaign. 
The big outstanding feature of the year’s work has been the launch- 
ing of the Memorial Building Fund campaign, and the reaching and sur- 
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passing of the goal set last commencement. At that time it was voted 
to raise $150,000 to erect a Union Building as a memorial to our M. A. 
C. men who took part in the World war. The executive Committee pre- 
sented the following report as of June 13: 


MEMORIAL BUILDING FUND. 


Amount subscribed by Alumm?r.........5.3.... $103,600 
Amount subscribed by students.............. 38,405 
Amount supseribed by faculty... ....3..,.... 1s 9,100 
BDSG ara otonnts: Srencvatensot a te bn ao eee . 151,103 


At the annual M. A. C. Association meeting, resolutions were passed 
to increase the fund to $300,000 and possibly $500,000, and continue the 
campaign next year. 


II. The College War History. 

Collecting of material for the College War History has gone on during 
the year, and we now have about half of the material ready for the press, 
or something over 500 reports complete. Work on this will continue 
during the summer, and we hope the volume will be ready for distribu- 
tion in the fall, if paper and printing conditions are not too abnormal. 


Ill. Bringing of Records Up To Date. 

During the past year we have gradually been bringing our records 
up to date. Besides the “base” or history cards for all graduates, we 
now have such cards for over 2000 former students who did not finish. 
These cards give home address, class and course, college activities, and 
changes of occupation and address since leaving college. We hope be- 
fore the present year is over, to have a base card for every student who 
finished one term at M. A. ©. The Memorial Building campaign, which 
has necessitated circularizing every former student at least three times, 
has given us authentic addresses for over 5000 former M. A. C. people. 

Besides having all students filed alphabetically and by classes we have 
them arranged geographically or according to location. By aid of our 
addressing machine and individual name plates for each person, we are 
able to furnish lists on very short notice. Alumni moving into new fields 
ask for these lists, and local M. A. C. associations ask for them when 
holding meetings. We have furnished them to different departments of 
the college, and they may be utilized in college publicity work. 


IV. Editing the M. A. CO. Record, the Official Organ of the M. A. C. 
Association. 

The M. A. GC. Record has been issued forty times during the year, with 
an average of seventeen inches more of reading matter over the pre- 
vious year. We now have a membership list of 2700. As in the past the 
publication of the M. A. ©. Record as well as considerable of the expense 
of maintaining the Alumni office is paid for by the M. A. C. Association 
and our efforts to make it self supporting are more nearly successful 
than they have ever been. 
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V. Helped Organize and Visited Local M. A. C. Associations. 

Seventeen new M. A. C. Associations have been organized or revived 
during the year with increased interest and activities in all of them. 
Seven visits have been made to these associations by the secretary and 
assistant secretary at special meetings. Fewer visits to local associa- 
tions have been made by this office this year because of the many visits 
by members of the faculty for special Memorial Building campaign 
meetings. 

In general, the progress and expansion of the alumni work during 
the past year has been most encouraging. We have supporting us several 
thousand loyal M. A. C. folks who have the first interests of the College 
at heart. Our Alumni and former students have a deep love for M. A. 
©. They are loyal and believe in her, and we know that during the next 
few years, with proper organization, they will be a powerful factor in 
pushing forward the work and the field of the College and increasing 
her popularity and effectiveness in Michigan and in other states. This 
year’s commencement reunions, attended by nearly 600 alumni were 
unfailing evidence of this new spirit of alumni service to alma mater. 
Never have we beheld such enthusiasm and spirited interest in the Col- 
lege and her problems as was manifested at the annual meeting of the 
M. A. C. Association at the noon luncheon Commencement Day. 

Alumni thought and opinion regarding future policies and the develop- 
ment of the Michigan Agricultural College were expressed in the fol- 
lowing resolutions adopted by unanimous action of the M. A. C. Asso- 
ciation at its annual meeting June 16, 1920. 

“Be it resolved, That the M. A. C. Association is strongly opposed to 
any movement tending toward the removal of men from the dormitories 
at M. A. ©. and be it further resolved that the Association favors the 
promotion of some plan which will require that all freshmen be housed 
in dormitories under proper supervision and that the necessary pro- 
visions be made therefor.” 

“Resolved, That the M. A. C. Association endorse the action of the 
faculty in recommending to the State Board of Agriculture that under 
suitable conditions the ban on National Fraternities be lifted.” 

“Resolved, That due to increase in the cost of printing, paper, and 
office administration that the M. A. C. Association dues be raised from 
$2.00 per year to $2.50 per year.” 

“Resolved, That the Secretary of the M. A. C. Association establish in 
his office a system for bringing the superior advantages of M. A. C. to the 
present attention of prospective college students. This is to include 
the possible employment of a Field Secretary and the interesting of 
alumni in furthering the object.” 

“Resolved, That the M. A. C. Association solicit the State Board of 
Agriculture for an appropriation to carry out the work of the alumni 
office in bringing students to M. A. C. and that a Committee of three be 
appointed to handle the matter.” 

Respectfully submitted, 
C. W. McKIBBIN, 
Alumni Recorder. 
Kast Lansing, Mich., June 30, 1920. 
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REPORT OF THE STATE INSPECTOR OF NURSERIES AND 
ORCHARDS. 


To the State Board of Agriculture. 

Gentlemen: The work of the past year has been considerably hamp- 
ered by the lack of funds. Heretofore, the amount available has been 
practically without limit, as the expenses were paid from the general 
fund of the State, but the amount appropriated under the Budget System 
for the use of the department from July 1, 1919, to June 30, 1920, was 
less by more than one thousand dollars than was required the previous 
year, and it became necessary to curtail the work in several lines. 


ACTIVITIES OF THE DEPARTMENT. - 


The work which has been done may be classified under five heads: 1. 
Nursery inspection; 2. Orchard inspection for the control of dangerous 
insects and diseases; 3. White pine blister rust inspection; 4. Common 
barberry eradication; 5. Inspection of shipments of nursery stock from 
foreign countries. 


INSPECTION OF MICHIGAN NURSERIES. 


We have felt that this portion of the work must not be neglected how- 
ever much we must slight the inspection work in other lines. 

Owing to the low prices for which nursery trees have sold for the last 
five years, as well as to the scarcity of help and other causes, there has 
been a marked decrease in the acreage devoted to nursery stock and 
especially to fruit trees. On the other hand, the acreage devoted to small 
fruit plants and to ornamental trees and shrubs in general has shown a 
marked increase. 

Although the cost and scarcity of reliable labor has reduced to a con- 
siderable extent the care given to the nurseries in the way of cultivation, 
they have in general never been in a more satisfactory condition so far 
as dangerous insects and diseases are concerned. The trees were entirely 
free from the San Jose scale and the number upon which the woolly 
aphis and crown-gall were found was very small. When either crown- 
gall or woolly aphis were found on the trees either when growing in the 
nursery or after they were dug, the inspected trees were destroyed. 

Several of the canning factories in Michigan in order to increase the 
supply of raspberries, especially the black-caps for their use, are aiding 
the growers in securing a supply of plants and have contracted for large 
numbers of plants at wholesale prices and have supplied them to their 
patrons at cost. 

In order to make sure that the plantations thus made will be free from 
dangerous diseases and insects we arranged to have these plants in- 
spected. Under this arrangement several hundred thousand raspberry 
and strawberry plants were inspected, mostly in Van Buren county. 

The vicinity of Bridgman, Berrien county, has a country-wide reputa- 
tion for the many nurseries located there which ship millions of straw- 
berry and raspberry plants each season. Many of the licensed nurseries 
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are not able to grow all of the plants they sell and arrange with neigh- 
boring fruit growers to supply them with plants from stock furnished 
by the nurseries. More than one hundred such plantations were in- 
spected during the past year. 


INSPECTION OF MICHIGAN ORCHARDS. 


The high price at which fruit has sold during the last two or three 
years has not only led to the planting of many new orchards, despite the 
high cost and the scarcity of fruit trees, but has induced many farmers 
to give greater attention and care to the older orchards. While this is 
true in nearly every county in Michigan, it is in the “Fruit Belt” along 
Lake Michigan that it has been particularly noticeable. This has of 
course resulted in larger and better fruit crops and higher prices for the 
GLY IL 

Dusting vs. Spraying. The dusting of the trees in place of spraying 
has been adopted by many of the larger growers and has given very good 
results during the last two years, both in the way of controlling fun- 
gous diseases and in holding in check the canker worm, codling moth, 
tent-caterpillar, plum curculio and the various leaf-rollers. It is less 
likely to burn the leaves and especially for large trees it can be done much 
quicker than with a spray rig. 

On the other hand, although it appears to be fully as effectual as spray- 
ing for the control of leaf-eating insects, it does not seem to give quite 
as good results against some of the fungi as does a liquid spray, particu- 
larly if the season is wet and hence favorable to the development of these 
diseases. At best, the application of dusts do not seem to be as lasting 
in their effect as the liquid applications, and particularly in wet seasons 
one or two more dustings than sprayings should be given. The other 
objection is the higher cost of the treatment. Thus, for a large apple 
tree it may cost 20 to 25 cents for dusting while the cost of the materials 
for spraying a similar tree is seldom more than 5 cents, or for a year 
it might be one dollar for dusting a tree as compared with an expense of 
25 cents for the materials for spraying. Even allowing 5 cents per tree 
for the labor of spraying, and disregarding the labor of dusting, the cost 
of the latter operation would be twice as much as for spraying. 

As has been stated, there is greater danger of injury to the foliage 
in spraying than when dust is used, but this is more commonly due 
to the mechanical injury by the whipping of the tender foliage with the 
stream from the spray-gun under a heavy pressure than to the action 
of the spray materials. 

The greater gain from the use of the dusting machine comes from the 
ability to cover the trees quickly and hence give them a protecting 
coat at the proper time, while with a spray rig a week may be required to 
spray a large orchard and in the mean time opportunity is given for 
the attack of insects and for infection by fungi. Owners of large or- 
chards will certainly find it helpful to have a dusting machine. 

The San Jose Scale. In 1918 very little San Jose scale was found in 
Michigan, but in 1919 it had become more plentiful and did consider- 
able harm to neglected orchards. In 1920 the number of infested or- 
chards has been even greater. In one township, 35 orchards were found , 
infested, some of them quite badly, in one of the central counties in which 
little harm had been done in the past. 


DEPARTMENT REPORTS. 129 


To call the attention of fruit growers to the danger which threatens 
the orchard interests, and to point out the method of bringing the ~ 
San Jose scale under control, the following circular was prepared and 
sent to numerous newspapers and to fruit growers: 

“Fight the San Jose Scale.” “During the last twenty years, hundreds 
of fruit trees have been killed in Michigan by the San Jose scale. This 
has been needless since cheap and effectual remedies have been found. 

“Two years ago it was hoped that the numbers of the scale had been 
so reduced by climatic conditions and insect parasites there would be 
little trouble from this insect in the future, but the past season was so 
favorable for its development that many trees which did not receive 
treatment became so badly infested during the summer that the branches 
were seriously injured and the fruit was condemned for marketing. 
-To check the spread of this insect and to prevent further injury to the 
trees now infested, every owner of fruit trees in sections where the 
San Jose scale has been found in previous years should see that his 
trees are sprayed before the buds open. 

“There are two effectual remedies, either commercial lime-sulphur 
solution, diluted at the rate of one to eight parts of water, or “Scale- 
cide” at the rate of one to fifteen parts of water. The latter is a soluble 
oil preparation which has the merit of spreading along the branches, 
in this way reducing the amount required considerably less than when 
lime-sulphur solution is used. Hence, even though applied with a very 
fine nozzle it will be likely to reach all of the scales, if reasonable care is 
taken to cover the branches. 

“On the other hand, lime-sulphur solution is an excellent fungicide, and 
is helpful also in controlling the diseases of fruit trees. For this pur- 
pose, it may be used at the winter strength up to the time the blossoms 
show color, without reducing the fruit crop, or permanently injuring 
the foliage, although it may burn the edges of the leaves in the open- 
ing buds. Even this injury can be largely prevented by slightly reduc- 
ing the pressure and using a comparatively fine nozzle. 

“Applied at this time, lime-sulphur solution will destroy the San Jose 
scale upon the trees and also serve as the early cluster-bud spray for 
apple and pear scab and other fungous diseases. The benefits from 
either of these will repay many times the cost of the application. The 
present price of fruit, warrants a fight for a clean crop, especially 
as the scale may get their orchards if farmers fail to do so.” 

The Codling Moth. Yor several years the codling moth has done 
considerable harm to orchards that were thought by the owners to 
have been thoroughly sprayed. Trees which were free from wormy 
apples during the first part of July were found to be badly infested 
later in the season. This was the case where the trees were given two 
applications in June after the fruit had set and received another ap- 
plication during the first week in August for the second brood of worms. 
The trouble was ascribed to the early development of the second brood, 
owing to the warm season, and the fact that the worms had entered 
the fruit before the August application was made. In most, if not all 
cases, it is probable that the worms which entered the apples during the 
month of July were delayed specimens of the first brood rather than early 
individuals of the second brood. 
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Careful observations covering periods of seyeral years have been made 
‘in a number of States and it has been well established that a period of 
six weeks may elapse between the time of the first specimens of the first 
brood appear, and the hatching of the last individuals of that brood. 

While many fruit growers give their trees only one application after 
the fruit sets, a majority of them follow this application with another 
two or three weeks later, and then spray for the second brood the first 
week in August. This practice leaves six or seven weeks between the 
date of the last spraying in June and the first spraying in August, and 
as the larvae of the codling moth will be hatching every day during that 
period we may expect during the latter part, of July a large proportion of 
the worms will be able to enter the apples in spite of the poison applied 
six or seven weeks before. We are convinced that in sections where 
this insect’is plentiful, the only safe method is to spray or dust the 
trees as often as once in two or three weeks from the time the fruit 
sets until the middle of August. This means that at least four treatments 
should be given winter varieties of apples after the fruit has set, and 
if the worms have been plentiful and the season is rainy so that the poison 
is washed off as many as six applications may be worth while. 

During the spring of 1920 a circular covering the above points was 
quite generally distributed through the press ‘and by mailing copies 
to individuals. 

The Control of Apple Scab. The past two seasons have not been favor- 
able for the development of the fungus which causes “scab” on the fruit 
and foliage of apples, but there was sufficient development of the di- 
sease to show that good fruit cannot be grown without spraying. 

Tn some sections it was cold and wet at about the time the buds opened 
and there was conclusive evidence of the value of the pre- pink spray. 
If we make the first application as soon as the first sign of growth 
shows and repeat the application often enough to keep ihe leaves and 
fruit covered, we will be sure to have foliage and fruit free from this 
disease. The June drop is sometimes largely due to the attack of apple 
seab. 

As a rule, it will be safe to make but one application before the blos- 
soms open but if ten days have elapsed after the pre-pink spray and 
the petals have not opened it will be well to make a second application. 
We would then spray within a week after the petals have fallen, and 
repeat it every two or three weeks up to the first of August. An ap- 
plication about the middle of August would also be worth while for 
winter .varieties that are especially subject to attack, if the weather 
is wet and favorable for the development of the disease. 

We are glad to report that not only was spraying never more general 
than it has been this year in the commercial orchard section, but it has 
never been as thor ough and the results will certainly be seen in the 
quantity as well as the quality of the fruit sold this autumn. 

The Canker Worm. Although seldom if ever entirely absent from the 
State, the Canker worm has not been generally distributed for a num- 
ber of years. In the spring of 1920 it did more harm than for 25 years, 
and its work was quite noticable in most of the counties in the southern 
half of the State. It was generally in orchards that had not been sprayed 
and when its presence was noted it was too late for effectual spraying. 
These orchards had the appearance of having been burned. In a num- 


DEPARTMENT REPORTS. 131 


ber of sprayed orchards, the worms made considerable headway, largely 
due to the use of too little arsenate of lead in the sprayings before and 
after the blooming period, thus permitting the larvae to attain consider- 
able size, and making it difficult to kill them when spraying for their 
control began in earnest after the fruit had set. 

When allowed to feed unchecked, this insect will not only destroy 
the fruit crop but will kill the trees if allowed to strip them for three 
or four years. To control them, the trees should be kept covered with 
an arsenical from the time the worms hatch in May until they have all 
been killed.. It will not do to begin spraying when the work of the in- 
sects on the trees can be seen. : 

Two pounds of powdered arsenate of lead or one and one-half pounds 
of arsenate of calcium should be used for 50 gallons of water. The 
latter is the more effectual but as it is likely to injure the foliage, three 
pounds of lime should be added. 

The first application should be made just before the blossoms open. 
In case the weather is cold and wet, and the opening of the blossoms 
is delayed for a week, another application should be made to orchards 
that are known to be infested. 

As soon as most of the petals have fallen another application should 
be made, and repeated in ten days or two weeks. In case the insects 
get much of a headway before the trees are sprayed, the amount of 
the arsenical may be increased to 214 or even 3 pounds in 50 gallons of 
water. 


WHITE PINE BLISTER RUST INSPECTION. 


Owing to the small apportionment of funds for the work of the de- 
partment very little white pine blister rust scouting has been done, ex- 
cent as it could be done in connection with the regular work. 

Fortunately we had arranged to cooperate with the Federal Depart- 
ment of Agriculture in this branch of the inspection service, and the 
State was again quite generally covered by scouts furnished and paid 
by the Federal department. Since July 1, 1919, not a single tree infect- 
ed with the white pint blister rust has been found in Michigan. In 
this we are more fortunate than Wisconsin and Minnesota where the 
disease has become widespread and all hope of wiping it out has been 
given up. The same it true of large sections of New York, New England 
and Ontario where it first appeared in this country. 

Arrangements we trust can be made for continuing the scouting, 
especially along the Wisconsin and Canadian border and in sections 
where the trees from nurseries in which the disease was found have been 
planted. 


ERADICATION OF THE COMMON BARBERRY. 


Not only has the lack of funds prevented the department from con- 
tinuing the special inspection work for the locating and bringing about 
the destruction of the common or tall barberry, which spreads the spores 
of the wheat rust, but the Federal funds available for the purpose have 
also been very small. 

Very little work has been done except by Walter F. Reddy who was 
assigned by the Department of Agriculture to take charge of the work 
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in Michigan, and what we have been able to do in connection with the 
regular work of this department. 


INSPECTION OF IMPORTED NURSERY STOCK. 


Owing to the Federal quarantine against nursery stock from foreign 
countries very little stock has come in, except bulbs from Holland and 
Belgium. During the fall months many hundred cases were inspected 
and were found in good condition except a few cases of narcissus bulbs 
which we were obliged to destroy. They were infected by various mites, 
and with the narcissus fly, which is especially to be feared, since it also 
attacks the onion. 

The other imports consisted of nearly one million apple, pear, plum, 
cherry, and rose stocks from France and England. These stocks were 
poorly packed and arrived in such a condition ‘that many thousand could 
not be used. They were free from dangerous insects and diseases, ‘but 
the importance of continuing this inspection service was shown by the 
finding of clusters of gipsy moth eggs upon similar shipments in one 
or two other states. 


STATE QUARANTINES. 


Quarantine No. 1 against shipment into Michigan of five leafed pines, 
currants and gooseberries from New England, New York, Wisconsin and 
Minnesota; and Quarantine No. 2, against shipment of the common 
barberry and mahonia are still in force. The latter will remain as a 
permanent quarantine, but we hope to be able to modify the blister 
rust quarantine so far as it relates to shipments of gooseberries and 
red and white currants from the nursery section of Central New York, 
provided the inspections made during the present season indicate that 
it can be done with safety. 

Owing to the spread of the European Corn Borer in New England 
and its appearance in New York and Pennsylvania, it was deemed best 
in March, 1920, to quarantine shipments from those sections which were 
likely to harbor this insect. In addition to the stalks and ears of corn 
of all kinds and broom corn, such vegetables as have edible leaves or 
stems, were included in the quarantine, as well as herbaceous perennials 
which are shipped with their old stems attached, and hardy shrubs which 
have a large pith. Straw, whether to be used as such, or as packing 
material, is also covered by the quarantine. 

To this report is appended a list of the Michigan nurseries licensed 
and inspected during 1919-20, and also the dealers and nurseries in other 
states which have a license to sell nursery stock in Michigan: 


LIST OF NURSERIES LICENSED IN MICHIGAN FOR THE YEAR ENDING JUNE 
30, 1920. 


Alferink, Albert, Holland. 

Allis, E. W., Adrian. 

Anable, ras L., Three Rivers. 
Asman, C. W., Port Huron. 

Au aie Fores' Nursery, Lovells. 
Baldwin, O. A. D., Bridgman. 
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Bangor Canning Co., Bangor. 
Bashford, C. L., Mason. 

Basswood Center Nursery, Stevensville. 
Bliss, C. P., Harbor Springs. 
Boehringer Brothers, Bay City. 

Bohl, William, Buchanan. 

Botanical Nursery Co., Lapeer. 
Breitmeyer Landscape & Nursery Co., Detroit. 
Bridgman Nursery Co., Bridgman. 
Brooks Co., J. C., 462 Fourth Ave., Detroit. 
Brown, D. M., Grand Rapids, R. D. No. 12. 
Burgess Seed and Plant Co., Galesburg. 
Burmeister & Hartung, Onekama. 
Campbell, Chester G., Paw Paw. 
Celery City Nurseries, Kalamazoo. 
Cole, Levant, Battle Creek. 

Collins, Ward E., Fennville. 

Coryell Nursery, The, Birmingham. 
Curtis, L. T. & Son, Flint. 

Cutler & Downing, Benton Harbor. 
Daly, Thos. W., Watervliet. 

De Gursa, Robert, Ovid. 

Donahue, Charles W., Lansing. 
Dunham, Enos W., Baroda. 

Ellis, Daniel H., Saginaw. 

Emlong & Sons, Stevensville. 

Evens, M. L., Coldwater. 

Ferrand, E. & Sons Company, Detroit. 
Fetters, Theo. J., Harbor Springs. 
Flansburgh, C. N. & Son, Jackson. 
Irissel, Martin, Muskegon. 

Ganzhorn, Jacob, Ann Arbor. 
Glenwood Nurseries, The, Holland. 
Gobleville Nurseries, Gobleyille. 
Greening Nursery Co., Monroe. 
Grossman, C. M. Petoskey. 

Gustin, Chas. F., Adrian. 

Hallin, Erik, North Detroit. 

Hallman, W. S., Coloma. 

Hamilton, A. & Sons, Bangor. 
Hampton, J. 1., Bangor. 

Hanes, Peter, Farmington. 

Havekost, Geo. H., Monroe. 

Hawley, Geo. A., Hart. 

Helmer Farm Nursery, Battle Creek. 
Hemingway, George R., Oak Park, Ill. (Nursery at [ronton, Mich.) 
Hibbler, FE. B., Detroit. 

Houghtaling, Wm., Battle Creek. 
Iigenfritz, E. C. Detroit. 

Ilgenfritz, I. E. Sons’ Co., Monroe. 
Insulinde Nurseries, Kalamazoo. 
Jakway, James J., Benton Harber. 
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Jeffrey & Son, James, Kalamazoo. 
Kalamazoo Nurseries, Kalamazoo. 
Kalle Brothers, South Haven. 
Katzenberger, Valentine, Bridgeport, I. D. 
Keith Brothers Nursery, Sawyer. 
Kellogg Co., The R. M., Three Rivers. 
Kiger’s Nursery, Sawyer. 

Knight & Son, David, Sawyer. 
Lafler, Cecil W., Bangor. 

Lohrman Seed Co., Detroit. 
Miarvin, O. F., Holton. 

Mayer, Jr., Michael, Merrill. 
Merrill, W. F., South Haven. 
Michigan Nursery Co., Monroe. 
Montgomery, W. H., Coloma. 
Mutual Nurseries Co., Monroe. 
Nash, C. C., Three Rivers. 

Nelson & Son, J. A., Paw Paw. 
Nevins, Elmer H., Ovid, No. 3. 
Newell, Reuben, Birmingham. 

Niles Nursery Co., The, Niles. 
North Side Florist & Nursery Co., Bangor. 
Nu-way Nurseries, Lansing. 
Orchard Lake Nurseries, Orchard Lake. 
Owens, Geo. B., Leslie. 

Parney, E. M., Belding. 

Pilkinton, Glenn H., Portland. 
Pindar, Joseph, Detroit. 

Pitcher, W. D., Buchanan. 

Pontiae Nursery Company, Detroit. 
Potter, E: W., Leslie. 

Prestage, J. G., Allegan. 

Prudential Nursery Co., Kalamazoo. 
Quandt, Elmer, Dearborn. 

Rambo, Lawrence J., Bridgman. 
tasmussen, R. J., Marlette. 

Retz, Mathias, Riverside. 

Reynolds, Claude, Armada. 

Rhodes, A. A. and N. M., Jackson. 
Rice, Miss Greta B., Port Huron. 
Rokely, J. N., Bridgman. 

St. Joseph Nursery, The, St. Joseph. 
Saier, Harry E., Lansing. 

Schenck, Geo. H., Elsie. 

Shepard, Chas. I., Bangor. 

Smith, Henry, Grand Rapids. 
Spielman Brothers, Adrian. 
Stanley, C. H., Bangor. 

Swank, J. C., Dowagiac. 

Sweet, L. H., Carsonville. 

Taft, H. A., South Haven. 
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Tindall, W. F., Boyne City. 

Ulrich, J. D., Three Rivers. 

Von Boeslager, August, M't. Clemens. 
Ward, Paul L., Hillsdale. 

Weller Nurseries, Holland. 

Weston, A. R. & Co., Bridgman. 
Whitten, C. E., Bridgman. ., 
Williams Brothers, Bridgman. 
Wise, Ralph, Plainwell. 

Witbeck, F. M. & Son, Millburg. 
Wolcott Nurseries, Jackson. 
Wolverine Detroit Nurseries, Detroit. 
Woolf, Mrs. Filena, Allegan. 


Michigan Dealers in Nursery Stock. 


Asman & Dunn, Detroit. 

Benton Harbor Nursery Co., Benton Harbor. 
Boyd, Joseph B., Traverse City. 

Buskirk, C. M., Big Rapids. 

Cross, Eli, Grand Rapids. 

Crowley-Milner Company, Detroit. 

Cukerski, Wencel L., Grand Rapids. 
Derrickson, Henry, Coldwater. 

Detroit Shade Tree Co., Detroit. 

Filer, A. C., 824 Trenton St., Detroit. 

Fox, A. W., Coldwater. 

Freyling & Mendels ,Grand Rapids. 

Gibson, 8. B. & Son., Detroit. 

Grohman, The Florist, Saginaw. 

Gunther, Edmund Ii., Ann Arbor. 

Hartford Canning Co., Hartford. 

Harris Seed Company, Ann Arbor. 

Healy, William, Bloomingdale. 

Heilscher, William E., 760 Milwaukee Ave., Detroit. 
Hotchkiss, Caleb J., 903 Seyburn Ave., Detroit. 
Hudson, Co., J. L., Detroit. 

Hughes, Chas. P., Hillsdale. 

Husted & Co., N. P., Lowell. 

Isbell & Co., S. M., Jackson. 

Jones Sons & Co., J. R., Kalamazoo. 

Knapp, W. F., Monroe. 

Knoch, Mrs. Gus, 2453 Fort St., W., Detroit. 
Kresge Co., S. S., Detroit. 

Maire, Lincoln, 2090 Jefferson Ave., E., Detroit. 
Nelson, ©. A., Northport. 

Oakland Gardens Nursery, Walled Lake. 

Rayl Co., T. B., Detroit. 

Smith & Company, E. M., 20 Hooker Ave., Detroit. 
Steffer, Reinhold, Bay City. 

Strittmatter, Adolph, 444 Field Ave., Detroit. 
Trankla, Chas. & Co., Grand Rapids. 
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Traver & Clover, Paw Paw. 

Valley City Nurseries, Grand Rapids. 

Van Aken Brothers, Coldwater. 

VanBochove & Brother, G., Kalamazoo. 
* Vogt, David & Son.; Coldwater. 

Wardell, L. B., Lansing. 

Walther’s Department Store, Bay City. . 

Webb, D. 8S. & Co., Traverse City. 

Westgate Nursery Co., H. L., Monroe. 

Woolworth, F. W. & Co., Buffalo, N. Y. 


FOREIGN NURSERIES LICENSED IN MICHIGAN. 


Allen Nursery Co., Rochester, N. Y. 

Barry Nursery Co., Rochester, N. Y. 

Bogue, Dewane, Batavia, N. Y. 

Brown Brothers Company, Rochester, N. Y. 
Bryant, Arthur & Son, Princeton, I]. 

Burr & Company, C. R., Manchester, Conn. 
Central New York Nursery Co., Geneva, N. Y. 
Charlton Nursery Co., Rochester, N. Y. 
Chase Brothers Co., Rochester, N. Y. 

Chase Nurseries, The, Geneva, N. Y. 

Davis Nursery Co., Franklin, Baltimore, Md. 
Dreer, Henry A., Inc., Philadelphia, Penna. 
Elm City Nursery Co., New Haven, Conn. 
Emmons & Co., Newark, N. Y. 

Empire State Nursery Co., Waterloo, N. Y. 
Fairview Nurseries, The, Rochester, N. Y. 
First National Nurseries, Rochester, N. Y. 
Fruit Growers’ Nurseries, Newark, N. Y. 
Geneva Nursery Co., Geneva, N. Y. 

Graham Nursery Co., Rochester, N. Y. 

Grover & Co., Frederic E., Rochester, N. Y. 
Guaranty Nursery Co., Rochester, N. Y. 
Hawks Nursery Co., Wauwatosa, Wis. 

Heath & Co., Manchester, Conn. 

Hooker Brothers, Rochester, N. Y. 
Howe-Campbell Nursery Co., Rochester, N. Y. 
Jewell Nursery Co., Lake City Minn. 

Knight & Bostwick, Newark, N. Y. 

LaPointe Nursery Co., Geneva, N. Y. 

Moon Co., Wm. H., Morrisville, Penna. 

Moore & Co., Wm. C., Newark, N. Y. 

Nelson & Sons, Swain, Chicago, II. 
Pennsylvania Nursery Co., Girard, Penna. 
Perry Nursery Co., Rochester, N. Y. 

Rice Brothers Co., Geneva, N. Y. 
Sonderegger Nursery and Seed House, Beatrice, Nebr. 
Stark Brothers’ Nurseries & Orchards Co., Louisiana, Mo. 
Stuart & Company, C. W., Newark, N. Y. 
Taylor & Co., H. S., Rochester, N. Y. 
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Weeks Nursery Co., Inc., C. H., Lyons, N. Y. 
Western New York Nursery Co., Rochester, N. Y. 
Westminister Nursery, The, Westminster, Md. 
Wisconsin Nurseries, Union Grove, Wisconsin. 
Respectfully submitted, 
L. R. TAFT, 
State Inspector of Nurseries and Orchards. 


East Lansing, Michigan, June 30, 1920. 


ANNUAL REPORT OF THE LIBERAL ARTS COUNCIL, 


For year ending June 30, 1920. 


To the President and Members of the State Board of Agriculture: 

By a resolution of the State Board of Agriculture, a Liberal Arts 
Council was organized in 1915. The resolution provided that three 
members of the faculty, and two members of the student body, should 
constitute a council for the promotion of social and general intelectual 
culture. The same resolution provided that an assessment of $1.00 per 
year upon the students, should be collected for the purpose of carrying 
on the work. — 

During the current year, the council has consisted of the following: 

(a) Student Members 

L. S. Palmer 
C. O. DeVries 

(b) Faculty Members: 
W. W. Johnston 
C. P. Halligan 
W. H. French 

During the year we arranged for eight (8) lectures and entertain- 
ments by the following persons: 

November 18, Rey. A. M. Rihbany, Boston. 

December 7, Dr. Ralph Dennis, Evanston. 

January 14, Burnell Ford, New York. 

January 27, Dr. W. C. Bagley, Columbia Univ., N. Y. 

February 12, Hon. W. W. Ellsworth, New York. 

March 2, Vachel Lindsay, Boston. 

April 8, College Glee Club, E. Lansing. 

April 19, Ellis Parker Butler, New York. 

On account of an outbreak of influenza, it was necessary to cancel the 
lectures by Mr. Ellsworth and Mr. Lindsay. 

The Council has been greatly handicapped during the year because of 
the lack of a proper place to hold these entertainments. We have used 
the armory, the engineering lecture room and the gymnasium, none of 
which are suitable places, and we have had considerable difficulty to 
secure even the use of these places. 

The lectures given were of high class and made an impression upon 
the student body, but we are anxious that arrangements shall be made 
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for a suitable room which will accommodate the student body. It is not 
fair to the students to assess them for this purpose and then be obliged 
to hold the entertainment in a place like the engineering lecture room 
where only about 300 can be accommodated. In our judgment, it would 
be wise to discontinue this plan until such time as suitable accommoda- 
tions can be provided. 
We append herewith, a financial eeiement showing the uses of the 
funds during the year. 
Respectfully submitted 

W. H. FRENCH 

VV. WV ad OHNSTON. 

3. SP: ATA EIG AN: 


RECEIPTS AND DISBURSEMENTS—COM MITTEE ON LIBERAL ARTS. 


School Year 1919-1920. 


RECEIPTS. 
smess0.- 1919) Balanceon hand ec25 ..15. 2 $146.44 
SE ETHE SECS eas oy vis =e deadese nite 5, opele, sia Beware eA 1,284.57 
FALE SECCOLPUS. <5 0's Fics ye'nvs e abe a notes a o4ie esse ae ae 37.90 


DISBURSEMENTS. 


June 30, 1920, Refund to students ........ ms $1.01 
SANG Tae teee face ahes Litre sae ree le ea ck Sime eee Ee 17.30 
AD MGSTLATITIO MI 5. era cis steve ita) bs a ate a ste eene 787.16 
SIT AMP es Gees ee dete as Petsiaers Pemilcins «ie 26.00 
INTE ACO. SUTTONS 28 3.55.78 6 oe eee te soe one 78.00 
Mace liane OWSc can le Aas eee eke os cletel aes abate 21.50 
Balance on hand ..... Seas ee eee che Cheers © 537.04 


$1,468.51 $1,468.51 


REPORT OF MICHIGAN WEATHER SERVICE. 


The policy of operation and administration of the Michigan Weather 
Service has continued as in former years. 

Owing to the prevalent condition of lack of man power it has at times 
been very difficult to keep up all of the voluntary observation work 
throughout the State. 

For the same reason the distribution of the daily forecasts through 
cooperation with the various telephone companies of the State has been 
somewhat abridged. Telephone wires and telephone employees are gen- 
erally working at peak loads most of the time. For the past few years 
the number of telephone employees has not greatly increased, and tele- 
phone equipment has not been amplified. On the other hand the amount 
of business has greatly increased and it is quite natural that free fore- 
cast distribution suffered under these conditions, 
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The number of voluntary observation stations has, however, not de- 
creased materially, and the work of the voluntary observers has as a rule 
been of a high order. 

Owing to the increased cost of material and the labor of printing, the 
Monthly Bulletin has been abridged by cutting out the monthly charts, 
the title page, and the remarks of observers. This has brought the bulle- 
tin down to the very minimum of what it should possibly be as a pub- 
lication of record. 

Even with this saving in printing it is doubtful whether the budget 
appropriation will be enough for the bare needs of the service up to 
and including June 30, 1921. 

The weekly Weather and Crop Bulletins have continued to be issued 
during the planting, growing and harvesting season. These bulletins 
are distributed to a considerable mailing list, besides being published in 
daily and weekly newspapers. 

The administrative work of the office has continued to increase on 
account of much heavier call for all sorts of meteorological information. 
This office is very frequently consulted by prospective farm buyers and 
many requests come from power companies in connection with water 
power developments. Besides these there are almost countless requests 
for information in railroad claim settlements, legal controversies in- 
volving the condition of the weather and the latest inquiry in the office 
that has been answered has been in connection with the location of a 
ranch for the propagation of fur bearing animals. 

In fact a detailed report on the various kinds of meteorological data 
furnished would show that our records are consulted by almost every 
kind of commercial and agricultural activity in the State, and, fully just- 
ifies the very meager appropriation which is granted by the State. 

C. F. SCHNEIDER, 
Director. 
Grand Rapids, Mich., June 30, 1920 


REPORT OF THE DEPARTMENT OF METEOROLOGY. 


WEATHER BUREAU. 


Dr. Frank S. Kedzie, 

President, Michigan Agricultural College, 

Dear Sir: Regarding the work done by the Department of Meteoro- 
logy during the fiscal year just closed, I beg to state that the usual course 
in meteorology was conducted for junior and senior agricultural stud- 
ents during the spring term of 1920. 

This is a five credit subject, consisting of three lectures and four hours 
of laboratory work per week. : 
Very respectfully, 

D. A. SEELEY, 

Instructor in Meteorology. 
Fast Lansing, Mich., June 30, 1920. 
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Monthly Meteorol ogical Summary, Lansing, Michigan, July, 1919. 


Temperature. This month since 1863. 
Percent- 
D Precipita- Character of age of 
ate. tion in be a 

adtiRe ay. possible M Total 

Hi . sunshine. = coe ota 
ighest. | Lowest. Mean. Year. tempera- | precipita- 

| ture. tion. 

=a 

ete ey 91 55 73 OMMeCléares- eA... 100 PSGs): |e pee eras: 
Piece abe 93 61 77 Om Cleanse occ. 109 1864 74.5 1.25 
: ee ve a eB am F leer Days yar, 109 see be p 3.91 
at Ole BoB GANSTA 3: coi 97 S66 7 4 16 
Hae ace 86 62 74 0.04 ; Cloudy........ 54 1867 71.6 1 73 
Oto ace 80 57 68 0 Clesrea-e a... 88 1868 rite: 1.11 
Ue ae tae 2 79 52 66 Ome Clearteh.32 22 100 1869 70.4 577 
Ste a. 80 48 64 0 Partly Cloudy .. 86 1870 74.4 8.02 
COE 91 58 74 0.05 Partly Glondy c 66 1871 70.6 3.10 
LOR tee 77 50 64 0 Clear ; 97 1872 74.9 3.35 
1 oer 78 42 60 0 Clear. i 160 1873 70.8 5 12 
11) Aer toes 84 58 71 0.51 | Partly Cloudy ' 56 1874 72.0 2 56 
ie ee 86 57 72 0 | Partly Cloudy .. 77 1875 69.7 2.42 
el soe 91 68 80 0.135" Cloudy..-. >. .| 49 1876 owe 2.10 
iN Sen ae 83 56 70 0 | Partly Cloudy : 67 1877 71.4 2-25 
I eee rege 81 51 66 0 Gleararee es 98 1878 73.0 2.96 
liv hares 8 86 55 70 | 0 oe 2c 100 1879 74.0 2.19 
13s ee 89 57 73 0 Clear eho 100 1880 68.0 6.27 
LOM. Ree. 91 59 75 0 | Partly Cloudy .. 88 1881 73.1 1.81 
DOR te 84 63 74 0.06 | Cloudy... rsd 3 1882 67.5 2.32 
ey eh 87 63 75 0.06 Partly Cloudy as 28 1883 68.9 P27, 
TOS ee ae 85 57 71 0 Clear ae: 92 1884 68.0 2.60 
22 ee ee 89 56 72 pe ee Cloudy .. 68 1885 (PPA 2.52 
DAR cr i 61 74 0 ‘lear Roe 100 1886 70.7 0.68 
Pi a er 89 Lvl 73 0 Partly Cloudy ne 72 1887 (he) 1.50 
i tabesere 95 72 &4 0.30 Partly Cloudy .. 61 1888 70.5 2.40 
PA ieee tee aa 93 71 §2 0220) | Clears oes 5! * 100 1889 70.2 3.41 
Dona tees 88 66 77 0.11 pee Eras 100 1890 (files! 0.92 
DO yee ys 85 58 72 0 Clear were: 100 1891 65.3 1.88 
alls oe aise 84 57 70 Onis |S Cloudyss 2s.) 58 1892 70.3 2.00 
See Alay es 75 66 70 | Oz0biaieCloudye ss. 1s 21 1893 W125 1.86 
1894 73.205 0.86 
1895 70.5 1.47 
1796 71.8 6.73 
1897 73.8 8.49 
Meam ieheststemperaturen cron on. oot eee trast ook ao oe ee eh eee 86.1 1898 70.0 1:3 
Meantlowestitem pera trees fc ser ticer seat Pao aR eee cate 58.8 1899 69.8 2.11 
Meanitem perature formoOptnr .eet ee ote tose cee ees 72.4 1900 69.6 4.15 
ROLAMprecipitatlon fOr MONtN er tk nda ee ete sccm dec css actcet 1 69 1901 74.2 5.08 
1902 70.6 dale 
1903 67.9 3.79 
1904 69.2 1.97 
WEATHER. 1905 69.8 5.75 
1906 70.8 PDR 
Nunmberidays cleatrere Mestre hin anaes ee ny. ta ee BY et yd So 16 ad ce o ae! 
g 13.2 1.03 
rary LOTTA VAP Mra ee oe eee ee ee oe ne nine ees 10 1909 70.0 2 56 
Sn eat Bi eee tere end aaa a eae PE ayn Pi 1910 710 1 53 
5 precipi 8) Na Lg OE OR ba OS I SICH i aria 1911 71.3 1.65 
1912 69.6 5.06 
1913 70.8 2.85 
SUNSHINE. 1914 71.0 1.65 
1915 67.9 Lyles 
| 1916 76.1 0.09 
Numbers hoursisunshines. «ce nats <ataaeeae ee oaee eeeakeck 364.3 1917 70.0 3.06 
ROssl DleMoursrsnitiehine et as wt shone re hy Mire RN Tee i. 464.9 1918 69.2 1.96 
percenctaretatposel Diet seer cn een onsen Oe Mammen en eas 8 Ne Niet ee 78 1919 72.4 1.69 


BaroMETER—Mean, 29.99 inches; highest. £0 27 inches, on Ist; lowest, 29.74 inches, on 10th. 

TempEraTuRE—Highest, 95°, on "26th; lowest, 42°, on 11th; greatest daily range, 36°, on Ist; least daily range, 9° on 3st; 
normal for month, 70.9°; excess or deficiency this month, +1.5°; accumulated excess or deficiency since January Ist, +463°; 
average daily, same period, +2.2°; highest in 34 years, 102°, lowest, 37°. 

PRECIPITATION—(In inches)—Total amount, 1.69; normal, oe 22; excess or deficiency this month, —1.53; since January Ist, 
—0.48. Greatest amount in any 24 hour period, 0.51, on 12th. Total snowfall, 0.0 in. 

Winp—Prevailing direction, southwest. Total movement, 3,292 miles; average hourly velocity, 4.4 miles. Maximum velocity 
26, from the northwest, on Sth. 

Dates or—Auroras, 22: fog, dense, 0; hail, 26; thunderstorms, 5, 9, 12, 14, 20, 21, 26, 27, 28. Halos: solar 14, 25, 29; lunar, 0. 


Frost: killing, 0; heavy, 0; light, 11. 
DEWEY A. SEELEY, 
Meteorologist. 
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Nonthly Meteorological Summary, Lansing, Michigan, August, 1919. 


Temperature. This month Since 1863. 
Ss Percent- 
| PRP recipita- ‘ 
Date. tion in Chasecter of i Bust a 

inches. y- ei ne | Mean Total 
Highest. | Lowest. Mean. 2 Year. tempera- | precipita- 

ture. tion. 
sera a 77 52 64 0 | Partly Cloudy .. 67 1863" S5:c8ee ss 3.00 
AS a reas 77 49 63 0 | Partly Cloudy .. 96 1864 70.7 0.39 
Cae aS ar 82 52 67 T. | Partly Cloudy .. 74 1865 65.8 3.38 
Le ee 83 61 72 2.19 | Partly Cloudy .. 48 1866 62.6 3.44 
Danaea: 76 68 72 05357|JCloudy,2.4. 5... 1 15 1867 69.8 1.74 
Bee ae ee 86 68 77 0 | Partly Cloudy .. 73 1868 70.3 2.42 
ONonee Age 85 60 72 0 Partly Cloudy .. 100 1869 70.6 4.85 
BR Se Gs 69 ol 60 0 | Partly Cloudy .. 63 1870 70.1 4.53 
a ceed 74 48 61 0 CT a ae 100 1871 71.2 1.42 
Oia asta 78 49 64 0 Cleartite es 93 1872 CL 4.18 
Leena. s Sl 53 67 0 Partly Cloudy .. 79 1873 69.5 0.80 
Tis ice 82 60 71 0 Partly Cloudy .. 78 1874 69.4 1.28 
Te erie dees 78 60 69 ea ClondyAeee or 28 1875 65.5 1.47 
1 ee 86 62 74 T. | Partly Cloudy .. 86 1876 71 6 1.28 
1 ese he 87 59 73 T. | Partly Cloudy .. 61 1877 68.5 6.57 
‘| ae ee 77 62 70 0.66 | Partly Cloudy .. 45 1878 70.2 1.85 
1 Es eepee 77 59 68 0.01 | Partly Cloudy .. 52 1879 70.0 1.61 
1 fe ean eae 76 58 67 OF07 {Cloudy 36 1880 68.6 6.02 
HOS et 81 58 70 0 Clears $45: 91 1881 72.7 1.638 
DO pate i 85 55 70 0.02 | Partly Cloudy .. 72 1882 69.5 Sate 
73) ae eee 79 58 68 O,08FiClears 2 ss 79 1883 64.9 0.18 
eae metal: 85 56 70 0 Qleare 68s ee 100 1884 66.9 1.30 
Date es 33 87 60 74 0 Clear ei 86 1885 63.6 6.75 
07 atone 79 56 68 0 | Partly Cloudy 71 1886 69.3 4.69 
Weta Netase 74 49 62 0 Clear aa es 95 1887 68.0 0.89 
OG) kes Be 75 49 62 0.04 | Partly Cloudy 81 1888 67.6 1.87 
Pails eae 70 48 59 0 Cloudy 54 1889 68.6 0,68 
72, Stee 76 47 62 0 Partly Cloudy 73 1890 65.4 3.60 
71) ae 81 45 63 0.58 | Partly Cloudy 84 1891 67.9 4.82 
BU es ore 78 56 67 Partly Cloudy 89 1892 68.3 Dee, 
Dll Aprons 74 50 62 0.03 | Partly Cloudy 59 1893 68.1 0.56 
1894 68.8 0.00 
1895 (Ge? 4 64 
1896 70.0 4.73 
1897 65.9 1.69 
IMeannbiehestipem perailirens,, ck... oe tte eto ea Ae ee Oe eh eee 79.2 1898 69.0 Deke 
MesniGwesiiemperaturertrs © Ao cb cite ccc ls ei meee ae neko 55.4 1899 71.4 0.70 
Mean temperature for month. ..... Sele Si eR aie aaa eesls See He cin arene 67.3 1900 73.3 2.98 
Totalbrecipitauon for month sony. 2 ee eee ee eee te eee 4.03 1901 68.4 2.49 
1902 64.2 0.68 
aa 64.3 yl 

r : 19 65.9 ; 
WEATHER. 1905 69 6 3.92 
1906 (BiH 4.35 
Nrmperidays clean...) case asic Rie «/s00 nite tia Tee ST INA Le LAE 7 ha ea sigh 
: 1908 68.4 3.99 
PAY ULVACLOUA Ys tetas 5c ee iart cle oral orais mic hess Se nee PTE ne ee i as 20 1909 710 1 61 
@loniclvame sree eich ey an reo UATE greet tenant Se agi 4 1910 68.2 1 76 
WATHEO Olsor snOre Oli pPreclpitablONien acce ce brain oe cee ene ee 10 1911 68 2 1 48 
1912 65 7 2.19 
1913 69.4 5 60 
SUNSHINE. 1914 68.9 ayaR 
1915 63.4 4 63 
1916 71.0 1.58 
PNGLUN Men OUESIAUNSMINIO ft, S,< iio: iaiciepon clots wacle sun nerersiemral i cleie cee cece 309.1 1917 67.0 1.47 
GE AHOMES SUNADIE St retry, tax Some eisen bi axciseinia sine Ree REE ORE 430.7 1918 Woe, 1 44 
PENCOMEA EXON POSSI tiiercrcere co che aoe steido ooh cis rd Cee eee i 72 1919 67.3 4.03 


BaroMETER—Mean, 29.94 inches; highest, 30.28 inches, on 11th; lowest, 29.69 inches, on 21st. 

Temperature—Highest, 87°, on 23d; lowest, 45°, on 29th; greatest daily range, 36°, on 29th; least daily range, 8°, on 5th. 
Normal for month, 68.4°; excess of deficiency this month, —1.1°. Accumulated excess or deficiency since January Ist, +432°; 
average daily, same period, +1.8°; highest in 34 years, 102°; lowest, 32°. 

PreciprraTion (in inches)—Total amount, 4.03; normal, 2.63; excess or deficiency this month, +1.40; since January Ist, 
+0.92. Greatest amount in any 24 hour period, 2.22, on 4th and 5th. Total snowfall, 0.0 inches. 

Winp—Prevailing direction, southwest. Total movement, 3,301 miles; average hourly velocity, 4.4 miles. Maximum 
velocity, 18, from the northwest on 25th. 

Dates or—Auroras, 18, 19; fog, dense, 5, 13, 18; hail, 0; thunderstorms, 4, 5, 13, 16, 17, 18, 20, 29; halos: solar, 2, 6, 11, 29; 
lunar, 0; frost: killing, 0; heavy, 0; light, 0. 

DEWEY A. SEELEY, 


Metecrologist. 
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Monthly Meteorological Summary, Lansing, Michigan, September, 1919. 


Temperature. This month since 1863. 


Ex Percent- 
Date sag Character of age of : 

inches. day. nee Mean Total 
Highest. | Lowest. Mean. Sunetine: Year. tempera- | precipita- 

ture. tion. 
i] Sean 77 45 61 Opal iClear tee sso. 95 1863 =e: mae 0.89 
Dek cabs a 45 61 0 | Partly Cloudy .. 89 1864 59.6 3.53 
Dale eee 81 52 66 0 Partly Cloudy .. 60 1865 67.7 4.79 
Berti ee = 77 53 65 OPO Clearsee 7-5. - 84 1866 55.8 5.80 
Lares 80 46 63 0 Partly Cloudy .. 82 1867 56.6 1.42 
Otte. sreree 88 65 76 0 | Partly Cloudy .. pe 1868 58.8 2.95 
Cl aie Bee eee 88 66 77 0 Partly Cloudy .. 68 1869 53.5 1.43 
~ Bie ota 90 70 80 0 Partly Cloudy .. 77 1870 63.7 2.85 
Oar ciclchet 86 65 76 T. | Partly Cloudy .. 50 1871 59.1 0.79 
I eine eee 70 60 65 Ope Cloudy. enn... 2 1872 62.0 5.21 
SS ee i 75 51 63 0.01 | Partly Cloudy .. 61 1873 67.4 3.50 
1 3 71 46 58 0 Cleatiiny ok. s: 99 1874 62.8 Very 
DO ee ree 76 42 59 0 Clears ewes a. 100 1875 58.5 2.89 
RA sane: 3 49 61 O:OL || Cloudy25.:..55.- ai 1876 56.3 3.65 
UA sceece 80 54 67 0 | Partly Cloudy .. 74 1877 61.3 1.38 
RG eos. 76 49 62 0 Partly Cloudy .. 77 1878 63.2 3.41 
Wie ee 74 49 62 0 | Partly Cloudy .. 85 1879 56.2 3.19 
ib ees 76 50 63 OFOLselondyates. ee 27 1880 55.8 3.10 
id he ae 73 = “61 67 OLSOU I Clondyss sae: on 3 1881 69.7 2.91 
7A |) 83 59 71 0.43 | Cloudy iy eh! 1882 59.9 0 67 
A eee 73 62 68 0.545) ‘Cloudy =. 23: ...-. 0 1883 56.4 2.34 
ER Hana 71 54 62 0 Partly Cloudy .. 67 1884 65.1 Ae 
Dien ite 69 48 58 0 Partly Cloudy a 84 1885 58.9 Bayt) 
DE See 69 50 60 OWN Clears fevis. cats | 100 1886 62.1 5.40 
Deas Se 61 39 50 0 | Partly Cloudy .. 93 1887 58.9 4.72 
2A ee 63 34 48 Os: Clearte S558 100 1888 57.8 1.89 
OP AE Eire 78 48 63 0 Clear as es 100 1889 61.2 0.79 
<3 DR es 3: 81 52 66 O02 mn" Cloudy2e 2 sco 92 1890 Oiel 1.67 
Pat eg Sea E 75 52 64 0.69 | Cloudy........: 69 1891 635.1 1.10 
OBE rosa: 52 48 50 0229s" Cloudya-oaen-- 0 1892 60.8 Day 
cS MMSE even tee Sw, Fell. js er tocks etseal lhevesstclate ie eel tte are Poteet ora aioiatore artesian tell ies aversieew.s 1893 58.4 1.84 
1894 63.7 2.59 
1895 66.6 0.85 
9 1896 57.6 6.73 
: 1897 62.9 0.80 
MMednybl stestibeMPerahlTe mote tetcts esse ke eaten re Sate ai Sorters ee elec nae 75.4 1898 63.3 3.00 
Meamplowesiptemperat ure sop rts ot ccna eae ae ernest asnaee 52.1 1899 7.0 2.14 
Mesnstenmpera sire fOr MONG Mc. ies sss, oats atte e sickens oie ote een 63.8 1900 63.2 0.89 
MOL MAPECIDILALIONGOE MON bey Asse ce atalae oan ne Aol seein ae teehee a 2.61 1901 61.7 1.67 
1902 58.7 5.88 
1903 Bre 2e8 

1904 62. : 
WEATHER. 1905 63.8 3.21 
1906 67.5 0.76 
PN Turn er Asey Be ClOAT teers pv nies iacans ty acts erento ora etait okcle stslbaclichooe a eae es 7 1907 61.8 ele 
— 1908 66.4 0.65 
_ ELVA GIOUG YR Myo eercten ie tee aerial aces See DS Aee 14 1909 60.4 151 
(OTT We de Bti eee anc Oa Os SPORE oT Gren NS Be BAP n eerie ee Re ean Pe 9 : 7 
7; 1910 60.2 2.74 
WyinunO Olvorunore: Of preciprt atin wiyecicieiete ersieeatct che Aoteie cots stele Bla wtece 16 1911 615 5 05 
1912 62.7 3.33 
1913 61.0 1.53 
SUNSHINE. 1914 60.3 2.65 
1915 63.2 6.55 
1916 60.4 2a 
Ainmber of mours sinshine ss aie etd ons titedacc ace ae doace teu ae 246.3 1917 58.6 4.60 
Possible hours sunshine............... BEE AO OE IRIGY HOG REE oe 374.8 1918 54.2 2.88 
PELECTAR EOL DOSS Dlem aya aay Dae ac tact tie MA che soe aca ahs nea ele we ahtie 66 1919 63.8 2.61 


BaromMeter—Mean, 30.02 inches; highest, 30.30 inches, on 30th; lowest, 29.41 inches, on 19th. 
TEMPERA rurn—Highest, 90°, on 8th; lowest, 24°, on 26th; greatest daily range, 34°, on 13th. Least daily range, 4°, on 30th. 
Normal for month, 61.6°; excess or deficiency this ‘month, +2,2° ; accumulated excess or deficiency since January Ist, +-496°; 
average daily, same period, +1.8°; highest in 34 years, 99°: lowest, DALE 
Precrprra tion (in inches) —Total amount, 2.61; normal, 2.62; excess or deficiency this month, —0.01; since January ist, +0.91. 
Greatest amount in any 24 hour period, 0. 96, on 20th and 2ist. Total snowfall, 0.0 inch. 
Wixp—Prevailing direction, southwest; total movement, 3 ,677 miles; average ‘hourly velocity, 5.1 miles; maximum velocity 
23, from the south on 19th. 
Dates or—Auroras, 19, 23; fog, dense, 0; hail, 0; thunderstorms, 20, 21; 28, 29; halos: solar 2, 6, 20, 28; lunar, 0; frost: killing, 
: 0; heavy, 0; light, 13, 26. 
ya DEWEY A. SEELEY, | 
Meteorologist. 
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Monthly Meteorological Summary, Lansing, Michigan, October, 1919. 
Temperature. This month since 1863. 
wits Percent- 
D: pieces Character of age of 
ate. tion in day. possible 
inches. : suushine Mean 
| Highest. | Lowest. fean. tae Year. tempera- 
ture. 
lope et. % 60 48 54 OFM i Cloudyesensee 0 TBGSBIE Sana cee 
Pye aaa | 84 60 72 0 Clear: caer 100 1864 45.7 
She S Aaa 83 61 72 0 | Partly Cloudy 88 1865 46.5 
11 bees 83 58 70 0.01 | Partly Cloudy 91 1866 49 5 
pts Cae | 75 62 68 O10s (Cloudy. 7. 225-2 38 1867 50.6 
BS corel 67 52 60 0 Clearan oreo. 100 1868 45.2 
Rees ee 59 39 49 0 Clear 91 1869 40.8 
Seana 64 36 50 0 Clearer ae 100 1870 52.5 
(> ee an 75 54 64 0.07 | Partly Cloudy .. 47 1871 53.9 
OSes, o: 75 48 62 0:40) Cloudy2-=. 35. 19 1872 47 4 
ASL mee tA cc: 53 ay: 3 0 Partly Cloudy .. 51 1873 44 7 
eet. S- 57 29 43 0 learn etre. Ne 100 1874 49 1 
Cea he RTS 62 36 49 0 Clanriiaeke os. e 91 1875 42 9 
14 7 45 56 T. | Partly Cloudy . 63 1876 43.7 
15: 64 41 52 On01WeCloudy. he. - 59 1877 50.8 
Oar te 52 34 43 0.06 | Cloudy...... 3 1878 48.5 
17 54 30 42 0 | Partly Cloudy .. 90 1879 57.3 
TL Si eee 58 3 44 0 | Partly Cloudy .. 60 1880 46.2 
ae eer 54 33 44 0 | Partly Cloudy .. 85 1881 §2.5 
212 Sa 56 28 42 0.03 | Partly Cloudy .. 85 1882 52.7 
2) | AAR 53 45 49 OxOIe | eClondyeee. sae 0 1883 46 2 
Donen e 6 59 42 50 0.01 | Partly Cloudy .. 72 1884 50.9 
2 ae te 5 a 63 42 52 0 Cloudy. 3.2. 0 1885 45.0 
versie lak 71 48 60 0 | Partly Cloudy .. 68 1886 52.4 
DPS ss iscehe (ts 53 64 OxismieClondveeecneee 37 1887 45.0 
Oey Aa, e 53 43 48 OM5s|sCloudye..-. 5-28 12 1888 45.7 
Dye ebeciave aie 59 41 50 Obese tCloudys ase ce 0 1889 44.2 
eer eect 57 34 46 OQLO2F Clondyeee- = see 10 1890 49 1 
DO Bens §2 30 41 0.13 | Partly Cloudy .. 88 1891 48.8 
A Seas 4 69 43 56 Ont2) |Glondyeres- ene 38 1892 48.3 
Bille FAO 68 45 56 OFS10 |pCloudyz cess eee 0 1893 49.7 
1894 49 8 
1895 45.0 
r 1896 44.6 
; 1897 §3).1 
MMeanihigheststem perature’ ay-<,<127 lot secs aes sion ore (10 armreai sy slelererste ein Wh wo eielevcie pele 63.9 1898 49.6 
Meanlowest tem erature sct-c4 sec celiac co ea Dae cn oieie joke eisiale-sisnals leer 42.7 1899 53.2 
Meantremperature-for; MONS, se <6 acai serra eeiiseer cen ewan webiste ciaagiee 53.3 1900 56.6 
RGLAlepreciIpicaAtlON fOLANONGNL when ees ate ersreceh Setsace teers ae cette 2.90 1901 49 6 
1902 49.6 
1903 re 
r 1904 6 
WEATHER. 1905 50.9 
1906 49.2 
Num berida ya Clear® ore stcoins erste ciclo ro aii ssictive oterslareieaa slasioleicteretoisteteiahe eieteisicue 6 Tae mee 
Part lvaGlond yarns iatirters ce yore itels be eine Daa tha ele GUM EES E eee Riot seevemteticet 12 1909 46.2 
MOTO Ui Mieree actors, Re Te tere vata esea el eseyerev adap dleueis exc Rome aechtac eameererrrt eat 13 1910 51 8 
With O}Olonimore of precipitation. 50. csetwiae cine cert secre omen ls 17 1911 48 0 
iM 1912 50.4 
1913 50.2 
SUNSHINE. 1914 54.6 
1915 §1.1 
1916 49.7 
Number Hours: sunshineys,.-/..a04 cece te eal a nis oceeeie Rectee ce heleees areas 188.1 1917 41.2 
ORS le NOUPA SHS AING Seca smc cm steno le ame SON toto Ben aan eee 341.9 1918 52.6 
ET COMtSPe OL POBSIDIE Ld: nis wi lotie eto’ Sinise cioho are tcin osteo wroiebicertes oie Pimcatcctoe seine 55 1919 53.3 


BaromMeTER—Mean, 30.06 inches; highest, 30.38 inches, on 19th; lowest, 29.61 inches, on 28th. 
TEMPERATURE—Highest, 84°, on 2d; lowest, 28°, on 20th; greatest daily range, 28°,on 8th; least daily range, 8° on 21st; 
normal for month, 49.0°; excess or deficiency this month, +4.3°; accumulated excess or deficiency since January 1,+-627°: average 
Gaily, same period, +2.1°; highest in 34 years, 90°, lowest, 10°. 
PRECIPITATION (in inches)—Total amount, 2.90; normal, 2.23; excess or deficiency this month,+-0.67; since January Ist,+-1.58. 


Greatest amount in any 24 hour period, 0.97, on 30th and 31st. 


Total snowfall, 0.0 inches. 


NWWWNWONWWUN CONN RP RN RK PNN WN RRB HE WOOROWRKOWOWN UN RP ROE NOR OF NRE REN WhNe es 
ry ' c 
= 


Winp—Preyailing direction, southwest; total movement, 4,155 miles; average hourly velocity, 5.6 miles. Maximum velocity 
24 from the southeast on 27th. fs 
Dates or—Auroras, 22; fog, dense, 15; hail, 0; thunderstorms, 2, 4, 5, 10, 31;halos: solar, 11, 29; lunar, 0; frost: killing, 12; 


DEWERY A. SEELEY, 
METEOROLOGIST. 


heavy, 0; light, 8. 
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Monthly Meteorological Summary, Lansing, Michigan, November, 1919. 


Temperature. This month since 1863. 
a Percent- 
D eS ae et er |e recite: Character of age of 
ate. tion in : 
: ay. possible 
. inches. Bishan Mean Total 
Highest. Lowest. Mean. F Year. tempera- | precipita- 
ture. tion. 

Iie Oe. 45 32 38 OneieCloudya35...5 0. 25 18hSwia acer 0 40 
Dip aete 50 27 38 Ole Clearaes*— 2 5 100 1864 37.9 4.12 
Sy ae “ae he 50 38 44 T. | Cloudy.. fot 30 1865 38.6 0.68 
(ee 46 32 39 Opa imleClondys:.. 2... 13 1866 37.9 2 60 
Dee ase 41 29 3 0 Clondys: 52.054 47 1867 40 4 1.77 
CES 46 28 37 T. | Partly Cloudy .. 60 1868 36.8 2.44 
7 eee 48 35 42 0.18 | Cloudy......... 35 1869 32.1 1 93 
ee 41 38 40 0 Cloudy. = 0 1870 38.4 0.91 
Oe acto 53 39 46 0 Partly Cloudy .. 32 1871 32.0 1.25 
Ose 55 45 50 OL237 Weloudy=..... .- 0 1872 29.8 0.98 
(1 pre 50 33 2 0 | Partly Cloudy .. 79 1873 28.5 2.03 
i eae ae 48 | - 24 36 T. | Partly Cloudy .. 45 1874 35.0 1 61 
1B aaltepet ee 27 21 24 OpOse Cloudy ns .y 15 1875 33.0 1.11 
ee 38 18 28 0 Partly Cloudy .. 80 1876 36 3 0 91 
1 i 37 15 26 0 Partly Cloudy . 100 1877 Bie 3.67 
1 (pap race 48 31 40 Bea |eCloudy: 1s. 020. 82 1878 36.3 2.16 
1 CaS ean 57 38 48 0 Cleares ee g4 1979 38.2 4 55 
Saas: 42 28 35 OrOL, |tCloudyas = sae 41 1880 27.5 2.32 
i aera 32 20 26 TesliCloudy: ee. 26 i) 1881 38.2 4.09 
DO'S rs tae 43 18 30 0 | Partly Cloudy .. 68 1882 36.3 1.83 
DAM ee tana 51 37 44 0.06 | Cloudy......... 51 1883 38. 1 3.98 
PPD ee ca 46 36 41 0.02 | Partly Cloudy .. 53 1884 34.1 1 84 
OE aan es 44 29 36 0 | Partly Cloudy .. 63 1885 37.2 2.90 
Lo SE Pa i 41 28 34 Pe Cloudye. =... 57 1886 33.9 1.48 
PH) a TID 40 | 27 34 Oss Cloudy no cee 0 1887 30. e 2.28 
Of ee 27 20 24 Te \eCloudya = ee 0 1888 38.5 3.12 
Si a Se 24 20 22 O26) Cloudy... 80 7.- 0 1889 37.4 2.67 
DO ast oe 34 23 28 0.05 | Cloudy......... 0 1890 39.1 2.30 
PAE eat 57 25 41 S25) Cloudyer... se. 0 1891 34.0 3.34 
BUE sce, 25 20 22 O20 70 | setoudye-n..o- 0 1892 34.2 | 1.84 
Call Hottaeran| loc Cette) MAGE EE Sal Ie REESe Cre cl LOBE reo [trot Sates A Ale ae a eee 1893 35.6 2.19 
1894 32.5 0.97 
1895 35.4 3.87 
1896 37.1 1.05 
1897 36.5 2.94 
IMeanishighestitemperatire:s.4 se kcana ein merase sone cee rcs oe 42.9 1898 33.1 272 
McAnsIGWEStteInperalhress-toe oS eects o ee eae eoeeoin eae 28.5 1899 39.7 1572 
Meant temperature lOr:mOnen sc iste soeee one ae aie aie eee een 35.7 1900 35.3 5.10 
Rocaliprecipitaiion forsmonth)..6 \5 asses Solo po eek HA e et ee 2.44 1901 32.8 1.21 
1902 43.0 2.46 
1903 34.0 1.45 
7 1904 40.0 0.04 
WEATHER. 1905 35.8 2.25 
: 1906 37.0 2.66 
IM Der day sicleans:.1..4 aoe as ae are eek ect tee Bees e eed 2 ad a8 e : on 
PALL IVAClONAVAy ei aeRO eee ee eer aE ee ge RES ota 9 1909 44 5 3 74 
(CMiTG Ve Sei eine Se Apacs ap eatelsts SiGe mE ote en NTE ee nanan penn 19 1910 | 34 0 137 
With O.6i1jormoreiof precipitation. =. esc e kes e ee oa doesn oeee cones 12 1911 : 38 3 40 
1912 38.6 2.86 
1913 41.7 Dae 
SUNSHINE. 1914 | 37.6 1.40 
1915 39.8 2.28 
. 1916 38.8 1.68 
Nan Dersttours sunshine pete. sacs ae ee eae ete) Ci ees lacie 115 4 1917 35.8 (82 
Opal Die Ours SUNSHINCY es Pee eee em en Amen eR a ee 292.1 1918 40.4 3.22 
IRERCeEnL ace) Oh PORSIDIE se ees tee renee tee oe Sk ein 39 1919 ati 2.44 


BaroMeETER—Mean, 30.07 inches; highest, 30.54 inches, on 20th; lowest, 28.93 inches, on 29th. 

TEMPERATURE—Highest, 57°, on 17th; lowest, 15°, on 15th; greatest daily range, 32°, on 29th; least daily range, 3°, on 8th; 
normal for month, 36.8°; excess of deficiency this month, —1.1°; accumulated excess or deficiency since January Ist,+-593° 
average daily, same period, +1.70°; highest in 34 years, 72°; lowest, 0°. é 5 

PRECIPITATION (in inches)—Total amount, 2.44; normal, 2.41; excess or deficiency this month, +-0.3; since January Ist, +1.59. 
Greatest amount in any 24 hour period, 1.34, on 28th and 29th. Total snowfall, 3.1 inches. : ; y 

Winp—Prevailing direction, west; total movement, 6,063 miles; average hourly velocity, 8.4 miles. Maximum velocity, 35, 
from the southwest, on 29th. ma 

Dates or—Auroras, 0; fog, dense, 0; hail, 0; thunderstorms, 0; halos: solar, 1, 6, 15, 20, 21; lunar, 2; frost: killing, 00 heavy, 


0; light, 0. 
DEWEY A. SEELEY, 
METEOROLOGIST. 
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Monthly Meteorological Summary, Lansing, Michigan, December, 1919. 


Temperature. This month since 1863. 
aoe Percent- 
ae P one Character of age of Sey rt 
auise u 7 day. possible M 

: inches. aaahine ean Total 
Highest. | Lowest. Mean. Year. tempera- | precipita- 

| ture. tion. 
The hag 23 17 20 0:04 | Cloudy...) ai.--2 16 18GB 4 Ao serail 
pies inal 20 4 12 0.02 | Partly Cloudy .. 79 1864 24.4 3.20 
Seer at crak 22 2 12 T. | Partly Cloudy .. 48 1865 26.7 1.43 
are ee 30 10 20 Oia Clear been. “> 100 1866 25.5 1.90 
Dee atk 30 24 27 Dea Cloudynnses..cec 0 1867 25.3 1.34 
Oris es 30 24 27 0.45 | Cloudy... 0 1868 Dibee 1.35 
[fs sateen 32 24 28 03023) "Cloudy.ni es. 38 1869 28.2 Pes ut 
BS Sette Gres 27 20 24 0 Cloudy.s-s2e 7 42 1870 24.8 Rees 
Lit ees 31 20 26 0.10 | Cloudy. . = 0 1871 21.1 1.76 
10 20 0 10 0.02 | Partly Cloudy ; 75 1872 15.7 1.06 
11 30 —2 14 Ey |G loud yates 25 1873 29.5 3.02 
12 ~ 43 27 35 0 Cloudy... 59 1874 27.0 0.27 
DOE e se: : 35 14 24 Te |n@loudy.. nse 7 1875 31.6 2.80 
14 16 10 13 0.0L. | Cloudy... .. 6° 1876 152 1.29 
Dene 14 1 8 0.01 Partly 6} loudy 40) 1877 36.6 1.038 
16 | 14 2 8 0:08;5) ‘Cloudy... & 0 1878 PR} Pye at 
ites ret on | 10 —5 2 0 Gleare eee ee 100 1879 27.5 3.05 
(Ife en ae 15 0 8 0 ONO Veen eee has 34 1880 PAI 0.85 
19 22 4 13 0 Clesriace ee: 100 1881 34.3 eho 
DO cen 26 2 14 T. | Partly Cloudy .. 73 1882 24.8 0.88 
DU peer fue 30 18 24 es Cloud yar seo 53 1883 26.4 1.28 
YS ite , 29 23 26 T. | Cloudy ate 0) 1884 24.7 4.15 
Dagens oat 2 30 ae 26 0.02 Cloudy OTS at 0 1885 27.8 2.14 
ps ee ee 29 5 17 T. | Partly Cloudy .. 69 1886 19.7 1.56 
DOC re. 28 0. 14 2 Cloudy Ope 4 1887 27.3 3.32 
DO eae es 37 28 32 To} Cloudya: =... << 0 1888 30.4 1.20 
PHI See 33 21 27 OXON Cloudyaesse 0 1889 36.8 2.61 
BS ep ae 21 6 14- T. | Partly Cloudy 57 1890 26.4 1.12 
CA a a i eaeincs 34 7 20 0.07 Oud yence eee 0 1891 34.6 1.47 
330) eee 33 23 28 0) NeiCloudynecm sees 46 1892 25.6 Abe 
Oh ee eae 37 21 29 0.01 | Partly Cloudy 74 1893 27.6 2.28 
1894 30.1 0.93 
oe 1895 28.5 5.39 
1896 28.1 0.80 
1897 25.6 2.02 
Means hestitemperacucece sates cs oobi aaa eae otis oaaees Oe eee vars eee 26.8 1898 24.8 1.42 
Mean lowest temperature....... SE RAO ne Sts aE OO DERE 12.0 1899 25.0 1.51 
NieanRLeMPELratilre fOr MONCH. cis ce icisteri lon cutee lacie teats cielctore che mela nioe 19.4 1900 26.7 0.50 
SROTAMpLecIpIAvlON LON MONE 4 ss kine. eee cia noes tek aebecee oer 0.86 1901 21.6 3.00 
1902 24.8 2.89 
1903 ne is 
1904 21. 1.42 
WEATHER. 1905 30.2 2.54 
1906 26.8 1.85 
ANTM DEL GA VS CLEATS Acscybytaies ee Cr seine lee cae nals cesta epee OE eae oon cele 3 ae aa i i a 

PATEL VACLOUC Yer eats aston ace sic cantons ole TT ene en ene eee ere 8 ; : 
m 1909 23.0 2.91 
( CHEOTNG LIAS St ae in Sen ete eo) Oe ee eRe Sea RE oti) in et etl 20 1910 216 1.28 
Witte OO ivor more Or PreclpltaulOD),crisnk ene se ciers erect oeraminere rele aie aicharace 13 1911 31 1 158 
1912 31.0 1.20 
1913 31.8 0.55 
SUNSHINE. 1914 21.6 My 
1915 24.8 1.01 
1916 22-7 PAN Uh 
AMitirn bersOUrs SUNSHINE: sesracccte cise eisioie ener ae ere aire ere Os eet ee cos 106.6 1917 19.1 0.74 
ROSA DIO NOTA SINSHING renner ite nates Tole cruetet are avin eee erent eres 280.8 1918 32.9 3.61 
EGE CEM UAL COLI ONS DIG seessicte te ates sitters. e aiclies nie rere wee es a he eo 38 1919 19.4 0.86 


BaroMeTER—Mean, 30.12 inches; Highest, 30.78 inches, on 10th; lowest, 29.43 inches, on 29th. 

Tempera Tune—Highest, 43°, on i2th: lowest, —5°, on 17th; greatest daily range, 32°, on 11th; least daily range, 6°, on 6th. 
Normal for month, 26.8°; excess or deficiency this month, —7.4°. Accumulated excess or deficiency since January Ist ,4+-365°: 
average daily, same period, -+1.0°; highest in 34 years, 62", lowest, —24°. 

PRECIPITATION (in inches) —Total amount, 0.86; normal, 2.08; excess or ‘deficiency this month, —}.22; since January Ist, 
-++0.39. Greatest amount in any 24 hour period, 0. 45, on bth. Total snowfall, 10.2 inches. 

Winp—Prevailing direction, northwest. Total movement, 5,240 miles; average hourly velocity, 7.0 miles; maximum velocity 
24, from the northwest, on 29th. 

Dates or—Auroras, 0; fog, dense, 0; hail, 0; thunderstorms, 0; halos: solar, 1, 15, 16, 18, 29, 31; lunar, 0; Frost: ‘killing, — 


heavy, —; light, —. 
DEWEY A. SEELEY, 
METEOROLOGIST. 
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Monthly Metcorological Summary, Lansing, Michigan, January, 1920. 
Temperature. This month since 1863. 
Fee ae Percent- 
7 Precipita- Character of age of 
Date. tion in dav ibl 
inches. y- Da e Mean Total 
Highest. | Lowest. Mean, Sa: Year. tempera- | precipita- 
ture. tion. 
pester scare 22 1 12 O20bRi Cloudy ce ao. 37 T8035 eG cael |e eee oe 
mr aie 6 —4 1 0.01 | Partly Cloudy .. 75 1864 22.3 0.94 
ntensieie eels 10 0 5 OL0IS eCloudyvacye een. 18 1865 21.1 0.65 
ty ae ee 14 —5 4 T. | Partly Cloudy .. 56 1866 ae? 2.03 
eae ea 22 —5 8 T. | Partly Cloudy .. 64 1867 17.6 1.68 
fects 29 20 24 OL042"Cloudyessne.+ 0 1868 19.0 1.47 
ekra, Sa ia 33 28 30 0.10 | Cloudy : 0 1869 29.4 0.87 
AES 29 18 24 ea RClOudy:.aisrsco « t- 5 1870 25.4 1.93 
Bee es 25 11 18 OP23 8 "Cloudy22. 2... 53 1871 24.8 3.95 
tae 26 15 20 0 | Partly Cloudy ..} 63 1872 21.6 0.42 
en ee 30 19 24 T. | Partly Cloudy .. 67 1873 15.9 2.98 
ace 34 19 26 Shoe le(Clo hee aS Re 10 1874 ON fe 3.53 
SiS castes 34 16 25 T. | Partly Cloudy .. 74 1875 12.9 1.81 
Fash 16 |" 7 12 T. | Partly Cloudy .. 69 1876 30.2 1.63 
eats 20 7 14 0.02 46 1877 18.1 1.33 
sroneisc else 9 6 8 0.27 0 1878 29.1 1.12 
ple oN, 18 0 9 0.01 45 1879 19.2 0.49 
ee areysie 13 3 8 0.04 | Partly Cloudy .. 73 1880 801 2.67 
amour, 15 —3 6 0.12 | Partly Cloudy .. 59 1881 17.0 PPA 
Neen 16 —1 8 0.03) | Cloudy=2-.. o.0. 0 1882 24.9 1.47 
Wear Bake its 23 —4 10 0 Cleanse ee see 100 1883 14.4 1.53 
Rbees 22 —6 8 0 Glearseec ee 100 1884 Wey ss 1.23 
arebets ares 20 8 14 On41 > |e Cloudys= a... 224. 0 1885 15.3 2.70 
Ma hs dis 16 —3 6 T. | Partly Cloudy .. 86 1886 18.8 2.66 
er tae 11 —14 —2 0 Clears. idea, 92 1887 18.2 3.25 
hase Hae 33 4 18 0 46 1888 15.4 2.18 
es ae evel 30 14 22 0 0 1889 28.0 1.53 
NOR csc e 18 —4 ‘ite 0 93 1890 31.5 2.31 
ested 33 10 22 0 100 1891 26.7 0.82 
Ste sepaes 30 3 16 0 30 1892 19.2 0.96 
Rete atch 7 —5 1 0 90 1893 14.8 1.78 
1894 26.9 1.37 
eae | Foran 1895 17.5 1.04 
1896 24.6 0.79 
1897 22.3 4.17 
1898 24.9 3.07 
Neanihighestyenmpratune.cemtcl sot atcle hoceteie cuss oeieivion eacrsonatuls sieasislece 21.4 1899 lef 2.03 
Meanitlawestibemiperaturesss nm rseroniscmce te ieee oe Nene itaetion 5.0 1900 25.6 Live 
Meanitemperavure for mOnun mo. coeeles tert iealon cielocrsicioe eo Neat mace cular 13.2 1901 22.2 1.51 
PO Leal DLCCIDILA LIOR LOR Im ONLI eons sacra ae ere ole oclo e ere eee tae 1.34 1902 20.5 0.43 
1903 200 1.20 
1904 14.4 ae 
1905 18.2 f 
WEATHER 1906 31.8 1.99 
1907 232 3.97 
Nin Hera veiclenr ori. se eee nen ary nr cle pacientes ag Ore Se Se 6 1908 on 6 1.89 
1909 26.6 2.16 
PALLY A COLOUC ypriori a See trate Po Pare eho ARP Ih Sl or che a won 10 
1910 23.4 2,52 
(GUSTO oR AR baie COOLS eee TEER ee Car ET aA ee aca a 15 = 
¢ wanes : 1911 25.2 1/43 
Wathi001ormioretof precipitation ssmac caus: se decicemiese tert cine ee = 13 1912 92 0.80 
1913 26.2 3.10 
1914 27.0 2.98 
SUNSHINE. 1915 20.4 1.54 
1916 27.6 3.11 
1917 21.0 elas 
Nom pershowrs SUNS iG soar ge cts ape ae ered oases wie oe einiais, teen a maleia asinine 142.1 1918 10.2 2.08 
EGssrDlevhOurs sunshine! paces nel. cere copies maces aioe sade cane oestarlolaensiste 292.5 1919 28.5 0.36 
IRArCeMPAgOL OM CSS] Diet Rite tee ee ceca eice ere eee eee Eb eee niew 49 1920 113} 1.34 


BaroMEeTER—Mean, 30.24 inches; highest, 30.88 inches, on 31st; lowest, 29.56 inches, on 16th. , 4 
Tempera TuRE—Highest, 34°, on 13th; lowest, —14°, on 25th; greatest daily range, 29°, on 26th; least daily range, 3°, on 16th. 
Normal for month, 22.7°; excess or deficiency this month, —9.5°. Accumulated excess or deficiency since January Ist, —295°: 
average daily, same period, —9.5°; highest in 35 years, 63°, lowest, —26°. ; : 
Precipitation (in-inches)—Total amount, 1.34; normal, 2.09; excess or deficiency this month, —0.75; since January Ist 


—0.75; greatest amount in any 24 hour period, 0.41, on 28rd. Total snowfall, 15.9 inches. 


Winp—Prevailing direction, northwest. Total movement, 5,627 miles; average hourly velocity, 7.6 miles. M aximum 
velocity 25, from the west, on 13th. : ce 
Dates or—Auroras, 0; fog, dense, 0; hail, 0; thunderstorms, 0; halos: solar, 3, 4, 5, 9, 12, 26, 28; lunar, 5, 31; frost: killing, —; 


heavy, —; light, —. 


DEWEY A. SEELEY, 
METEOROLOGIST, 
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Monthly Meteorological Summary, Lansing, Michigan, February, 1920. 


Temperature. This month since 1863. 
Aire Percent- 
D: Precipita- Character of age of 
Date. tion 1n day possible 

inches. SnmBhine, Mean Total 
Highest. | Lowest. Mean. = ; Year. tempera- | precipita- 

ture. tion. 
UR 30 1 16 Omsle@loudysnes case: 48 D863) devs cine sietty | Neinee Ree 
Dinesic.ave ss 48 28 38 0 Clondy.si: «0 61 1864 27.3 0.27 
Oh tes 31 17 24 O2015| Cloudy7:. 0... 5 8 1865 27.6 1.76 
ee 26 15 20 0 Glotdy/*.. 3.3... 57 1866 pant 2.28 
Wo cicais i 34 13 24 0 Clearer cee. tas 84 1867 30.9 3.23 
Gees ras 35 18 26 0 Cloudy22.% <6. 62 1868 18.7 1.28 
ed oe kis 31 27 29 0:01 | ‘Cloudy. >... -.-2 6 1869 26.7 2.95 
canoe 32 28 30 Me | Clowaysece ate 0 1870 24.2 1.20 
ORE Sica s is 34 28 31 0:07, | (Cloudy a... 0 1871 25.6 1.73 
LO ery 5st 30 21 26 0.03 | Cloudy......... 12 1872 21.3 0.46 
eS e ei, 31 17 24 OF0TS \a@lotidyess- ec... 4 1873 19.1 0.77 
DA ates 28 23 26 0.09 | Cloudy......... 9 1874 25.5 1.55 
Use a eeracvene 31 20 26 0.04 | Cloudy......... 31 1875 8.0 2.20 
UR haste 29 12 20 0.05 | Cloudy....... 29 1876 27.4 3.04 
i yeeeiee 12 0 6 0.01 | Partly Cloudy 70 1877 32.3 0.00 
Ud aa eee 22 —1 10 0.01 | Cloudy 49 1878 28.1 2.74 
VG Sea 29 4 16 OFIBe Clotidvirn acu... 0 1879 20.4 1.43 
Leiediice ie « 20 —6 7 Tt Clondys oe ssc 71 1880 29.2 1.62 
ee At ee 21 —8 6 0 Glbaree reas... 100 1881 21.6 3.77 
211): Beene 31 —3 14 0 | Partly Cloudy .. 91 1882 35.1 2.28 
Brome eos 37 11 24 0 Partly Cloudy .. 89 1883 19.8 4.50 
DOW cdeast 32 15 24 De eOlOUd Yee ee 64 1884 23.4 3.69 
She seo: 32 21 26 Ov27e|Cloudysa.-s-> 3 1885 8.9 0.73 
py ee 27 12 20 T. | Partly Cloudy .. 68 1886 22.3 1.35 
BDA Gee ek 20 2 11 T. | Partly Cloudy .. 78 1887 24.3 5.71 
Utena f 15 —4 6 0 | Partly Cloudy .. 100 1888 22.0 1.70 
Di awe er 22 10 16 0.01 | Partly Cloudy .. 65 1889 18.3 1.17 
BBe ek aes 28 8 18 0:06") (Cloudy.... 2.2 s.. 7 1890 31.5 1.79 
OEE i ee 22 0 11 0.01 | Partly Cloudy .. 2 1891 26.7 2.20 
SS CD Rane | eR cae S| le eh eI ete cree SWm cil ah Pareto reves GhSST Sass dorabene (ale iolen scot oo] eve sleerslerees 1892 27.3 1.93 
By ieee Pe 5] ay kN care ret Mort il lhavobancve Sle. oceK] oc ccevsisl a cetera flovocele ate: avater el ctalienat | avetelevaustaratess 1893 21.3 1.83 
1894 21.2 0.53 
TERE = 1895 16.4 0.12 
1896 24.3 1.51 
1897 26.4 0.67 
1898 23.8 1.82 
MieannoIehestiLemmperatueme veicieis ns ciate gees oles pie ees eteiora siaPecbie lbve cle lavete ais Slevsteiele's 28.3 1899 16.8 1.51 
MERA O WEST POMINELALlre csc isveis ccs clais'e cic a diicve lois in varareraieto nie’ ole uiove @letiolereiele veers 11.3 1900 17.4 3.44 
Menntemnerature:TOmIMONGN: s acer oo cde cid oepicte cietsieialainitistawe tee ao ee orekteimentenrs 19.8 1901 12.8 1.83 
ARPA NEC OIL ALLO LOR NOLEN tc vere cic siete & & vote. o cis. cieralaiele aynraiein yes (olalere ele leieic ase ete 0.81 1902 18.6 0.44 
1903 20.6 1.58 
pe Da 

190 : i 
WEATHER. 1906 23.6 1.12 
1907 19.2 0.25 
NTMNDER RUA CIEAD ocr. clout save © biRara’ece exe's’ slo. A'S Gs bia cael peniain onielalreret levees (einle 2 ae a Sen 
TASGHIAG AGG ize SER ROG ORO OSGEOODHOOOOR Aone. cones arco cra crones 8 1910 21.9 2 65 

SIQUU URE Mottee ce etee aitarct mes ceo Wa erete tiete pisielelbialols siopeteine Githeiel icicle aitereces 19 : : 
: See 1911 27.6 1.77 
PI BHUO.O LeORsMmOLG OF PPECIDIEALION Scio c sin cciaciesiote ¢ sioinyalvraccioleieioieieiere sis lsiereiaeieie'e 15 1912 15.8 2 04 
1913 20.0 1.65 
1914 iPS vf 0.79 
SUNSHINE. 1915 29.4 2.10 
1916 19.2 0.69 
1917 15.5 0.62 
MMM DORsDONPA, SUNBAINE -1-/..0s iscae cisloven esisiete eieile'e ile sipruieve ple tareuielete lente creloisininisnete 148.2 1918 21.8 3.04 
PGR OO NOUER SUNIEOINE Ves. on ric iotorse ooiweia sb ica cisisraioe oc nilnwiete ahiticn manila nieicions 306.4 1919 27.0 1.50 
PERCENEADOLONIDOBSIDIO hoc = alors es syscuxe ovee-vic lo a¥on wu Sale stare ia'e Cleiate ve lors ohare aysieie winks 48 1920 19.8 0.81 


BarometeR—Mean, 30.06 inches; highest, 30.68 inches, on 3rd; lowest, 29.46 inches, on 17th. t 

TemprraturE—Highest, 48°, on 2nd; lowest, —8°, on 19th; greatest daily range, 34°, on 20th; least daily range, 4°, on 8th. 
Normal for month, 21.6°. Excess or deficiency this month, —1.8°. Accumulated excess or deficiency since January Ist, —348°: 
average daily, same period, —5.8°; highest in 35 years, 62°; lowest, —25°. ; 

Precipitation (in inches)—Total amount, 0.81; normal, 2.09; excess or deficiency this month, —1.28; since January Ist, 
—2.03. Greatest amount in any 24 hour period, 0.27, on 28rd. Total snowfall, 11.2 inches. ? i f 

Winp—Prevailing direction, northwest. Total movement, 4,500 miles; average hourly velocity, 6.5 miles. Maximum 
velocity 23, from the southwest, on 16th. a 

Dares or—Auroras, 0; fog, dense, 0; hail, 0; thunderstorms, 0; halos: solar, 3, 4, 11, 16, 21; lunar, 1, 3, 4, 5,; frost: killing, —; 


heavy, —; light, —. 
DEWEY A. SEELEY, 
METEOROLOGIST. 
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Monthly Meteorologicul Summary, Lansing, Michigan, March, 1920. 


Temperature. This month since 1863. 
ee Percent- 
i ue oe Precipita- Character of age of 
Date. tion in 7 es ‘bl 

inches. y- eee £ Mean Total 
e Highest. | Lowest. Mean. Ce Year. tempera- | precipita- 

ture. tion. 

ee eS ae ee (ne 
j | 

Re PES 33 14 24 | T. | Partly Cloudy .. 71 bo RE (eer PEN. 
Drees puss 42 13 28 0 Clear See =. 100 1864 31.7 2.26 
oe cas eas 40 10 25 0 Partly Cloudy .. 81 1865 37.0 2.79 
NODA 39 16 28 0.93 1118 | eee ae 0 1866 29.1 3.39 
Pe t 20 5 12 0203-1) Clear So. 2 96 1867 74a 0.68 
Ene eae 18 0 9 0 Partly Cloudy .. 81 1868 37.8 4 65 
+f pace tae 15 6 10 T.-| Partly Cloudy .. 72 1869 27.6 1.65 
Br tke. 28 10 19 ODL Cloudy. .; 2... - 31 1870 30.3 3.01 
( Or es 42 24 33 0 Cloudy ea. oad. 85 1871 38.2 3.91 
TD ee: 42 33 38 To lonny 2. 2. 18 1872 24.8 2.04 
Lee ore eer 47 40 44 0.54 | Cloudy......... 0 1873 28.3 1.73 
1 ee ie 50 22 36 0:29) i Gloutty. <2 2 =~, 22 0 1874 32.3 1.79 
EL See 25 i6 20 O06) WiClearse st 82 1875 26.2 1.02 
jie ee 41 15 28 0 | Partly Cloudy .. 97 1876 30.6 4 84 
Are i500. 55 35 45 0.65 | Cloudy......... 62 1877 24.5 5.60 
5 eee 50 30 40 T. | Partly Cloudy .. 83 1878 40.9 B12 
Weer J. 30 20 25 ee londy: 2.2 ne. 75 1879 33.2 1.57 
Lb ae 40 19 30 0.10 | Partly Cloudy .. 77 1880 35.5 1.70 
198 e.3 31 25 28 0.13 | Cloudy.:.-..... 0 1881 30.3 2.66 
oF | ee Mae 46 23 34 0 Clear Cie Fs 92 1882 36.0 3.58 
74 ee eee 49 24 36 0 Partly Cloudy 100 1883 24.9 0.71 
DOF oct xo 63 31 47 0 lear! of fie es? 100 1884 29.9 3.67 
(Ae 66 | 38 52 0 Partly Cloudy 100 1885 21.3 0.58 
7. ee 65 43 54 0 @loudy:- 22 6s8 85 1886 31.3 2.63 
71: ae 66 53 60 0.09 | Cloudy......... 49 1887 28.3 1.78 
7, eae ee 62 36 49 0.06 | Cloudy......... 0 1888 27.0 1.88 
Dy (te 59 31 45 0 to 100 1889 37.6 1.22 
v2 eee 68 42 55 0 64 | Partly Cloudy 82 1890 28.2 1.54 
74a 50 28 39 0:04 | Cloudy ........ 34 1891 29.3 2.41 
6 Vo oe ee 58 28 43 0 lear oy 95 1892 29.9 1:31 
BU Moe 72 41 56 T. | Partly Cloudy . 100 1893 28.2 2.82 
1894 40.1 1.25 
1895 27.2 0.27 
1896 28.7 1.31 
1897 33.0 2.08 
1898 37.0 3.59 
Mensn Nishest semiperatire ee ei: oe sete ce taro tnd odie tis aoe wy ods de 45.5 1899 26.3 3.30 
MeanMOnest temperaiire ssc >see ce. ee och co ho ae ala oes ble tok dee 24.9 1900 23.6 1.88 
Meat eninerapire tOranoniter An Sas 2 ono aaa aairtctss tessa lee clea 35.2 1901 31.1 2.94 
Popalimecs talon for MOU: os can soeee Nos ais hoon ce ora ec oe eels es 3.57 1902 38.0 3.16 
1903 41.0 1.25 
; 1904 ae oe 
1905 5.4 15 
WEATHER | 4906 26 2 1.86 
| 1907 38.6 2.84 
PTI ee AAV SP CATT ee Mae ae Gr heats So edo te occ AM AAO od ba AS aes sels 7 ae ZS é a 
AE AG OLY, = ener ee as en? he A a oh soca ee tase 11 | 1910 44.0 0.40 

lng es eens: eee pe eee oo ae eines ee ee aaciiets 13 : 5 
With 0.01 or more of precipitatio 13 = 32.7 _ 
. Dp pr MN cinta, ata iphinletetes aia die! Miata ial ota) Patel ool) cap 's/e,oaaie ice 5 | 1912 924 1.92 
1913 31.0 3.76 
1914 31,1 1.52 
ScunsHIneE. 1915 30.1 0.78 
1916 26.2 3.09 
1917 34.6 2.88 
Marmberhopre.enmehine Y.-p ere se a. ee ee teak a Aad SoD Ac aod tose 245.4 | 1918 37.1 3.58 
A eeiple Hora piusnine: seen a ence Ale eae Na sends wlbee 370.5 1919 33.8 3.48 
Perreitare OL PORMDIE Ae 4c Oe coal a. alone A a 64 1920 35.2 3.57 

| 


BaroMETER—Mean, 29.91 inches; highest, 30.42 inches, on 18th; lowest, 29.12 inches, on 28th. . 3 
TEeMPERATURE—Highest, 72°, on 31st; lowest, 0°, on 6th; greatest daily range, 32°, on 22d; least daily range, 6°,on 19th. 
Normal for month, 32.3°; excess or deficiency this month, +3.0°. Accumulated excess or deficiency since January Ist, — 257°; 
average daily, same period, —2.8°. Highest in 35 years, 82°; lowest, —12°. J 
PRECIPITATION (in inches)—Total amount, 3.57; normal, 2.26; excess or deficiency this month, +1.31; since January Ist, 
—0.72. Greatest amount in any 24 hour period, 0.93, on 4th. Total snowfall, 3.7 inches. ‘ j tee: 
Winp—Prevailing direction, south; total movement, 7.258 miles; average hourly velocity, 9.8 miles. Maximum velocity 35, 
from the southeast, on 28th. cots 
4 Dates SA rapes 22, 23; fog, dense, 0; hail, 28; thunderstorms, 15, 28; halos: solar, 3, 23, 24, 30; lunar, 0; frost: killing, —; 
eavy, —; light, —. 
: ee : DEWEY A. SEELEY, 
METEOROLOGIST. 
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Monthly Meteorological Summary, Lansing, Michigan, April, 1920. 


Temperature. This month since 1863. 

208 Percent- 

: ee Character of age of 

Date. oe day. possible 

, inches. chive Mean Total 
Highest. Lowest. Mean. 3 ; Year. tempera- | precipita- 
ture. tion. 

A ae 70 47 58 0.04 | Cloudy......... 39 DS63:5 | aisle artes secon eer 
Wiese cies 58 30 44 0:02 | Cloudy... 2.0% 38 1864 45.9 ~ 3.80 
reacts s:< 43 27 35 0 Partly Cloudy 87 1865 47.4 2.32 
a ree 34 23 28 0.81 OUGY s500 2 tho 0 1866 48.9 1.40 
Peirce’ sie 31 15 23 0.09 | Cloudy......... 93 1867 48.2 2.19 
Ovracreras eve 35 13 24 0.01 | Partly Cloudy... 88 1868 43.7 1.83 
ike Oper 31 20 26 0:02 | Cloudy, =...<.2. 79 1869 45.7 3.42 
Bes Sess 32 19 26 0.01 | Cloudy......... 54 1870 50.4 2.02 
Qe ieeareixe 35 24 30 0 Cloudy...5....: 27 1871 49.8 2.97 
LOS Ae 46 24 35 0 @losidys ees Ase 76 1872 47.4 1.26 
{Dea 42 33 38 0.06 | Cloudy......... 0 1873 43.2 3.88 
iP JSR aes 37 24 30 O71 Cloudy2.....: 29 1874 36.9 1.67 
Ness seiarctas 37 24 30 Ae | (Cloudyeess.e 11 1875 41.1 0.61 
MAC 50 30 40 0 Clear. = sa5°.55 100 1876 44.2 2.08 
eee 48 33 40 0:43 | Cloudy: :...:... 10 1877 46.2 4.14 
BG rarer eres. - 52 32 42 0 Cloudy2.325--". 93 1878 50.6 3.76 
iV (Geter 57 33 45 6 Partly Cloudy... 83 1879 44.8 1.25 
Sire tices: 58 34 46 0 Cloudy... 85 1880 45.9 7.06 
OMe eh. 55 32 44 0 @loudyore.ss 76 1881 45 6 1.73 
DOME eee sé 58 43 50 0:33: | Cloudy ..... 5... 29 1882 44.7 1.88 
ites ee. 66 48 57 0.26 | Partly Cloudy.. 69 1883 43.5 1.90 
De wena ete 74 45 60 0218 Wi" Cloudy;-ee- ¢.-. 59 1884 43.7 1.95 
Dis eee 53 37 45 0522"|\Cloudy..:-#225) - 28 1885 43.6 2.47 
2 | eer en 55 33 44 0 Clesri he tease 99 1886 50.2 1.99 
ih See oes 53 33 43 0 Partly Cloudy . 100 1887 45.4 0.90 
Aa ee ten 51 32 42 0.18 | Cloudy..::..... 50 1888 44.0 115 
Deon 46 37 42 Of0sn|"Gloudysrass 4 1889 46.6 2.02 
Diet. sce belts 45 36 40 0.05 | Cloudy......... 1 1890 47.2 3.20 
Drees vies 60 34 47 0 | Partly Cloudy .. 100 1891 47.4 1.74 
BO seun ete 49 37 43 O05 sCloudys-ac eee 6 1892 44.5 2.04 
SHUR eA [atm okey te] chow Sravetesieie: | <ptarhis fave arene losaievenapnicce satel ote veverste s sy ontpeve ate thal le heratate angler 1893 43.5 4 81 
1894 48.4 2.76 
1895 48.6 0.67 
1896 52.6 Dea, 
1897 44.6 2.74 
1898 43.6 2.12 
Mounthimhest temDerat tres acne acciscea ci stccnielVels/oisials 2 ciate shee ches tiohQisteys aveeconeyarevelsots 48.7 1899 49.8 1.23 
Mean lowest temperature................ Paes bel | 1900 47.4 2.00 
Mean temperature for month Boe 10929 1901 46.4 2.16 
Total precipitation for month 3.25 1902 44.6 1.70 
1903 43.0 4.40 
ml gal oe 
5 44.6 49 
WEATHER. 1906 46 6 2.43 
1907 37.8 2.81 
Ninn Dee ay EB) Clear vies ceacie crass wine hieGie oot os & Osea Mee oe Nomis deel Rees 2 1908 44.6 2.15 
1909 42.8 5.96 
Partly cloudy ee 1910 49 2 2 48 
(GI) ieee ceece mee sE Sauee “p0ben5 508 22 1911 44.3 2 11 
With 0.01 or more of precipitation 18 1912 45 6 312 
1913 45.9 3.10 
1914 44.7 2.90 
SUNSHINE. 1915 51.6 1.06 
1916 45.7 1.91 
1917 42.4 5.59 
PN DerAH OUTS SUNSMING Loon icin Sais olatciore cretetare elecetio oOo ciate meted selene 216.2 | . 1918 42.4 1.97 
IEGRsI ple OUTS: SUNSIINCS 202.4 cre ares cis ieeiclo= clssrorelere ire ete eae ste mtwioree tig sinabele reine 402.5 1919 44.8 4.13 
IPENCEMEATO Ol TOBAIDIO saz siarasaier sro c07 5 vislavareities ese 01016 Clsjsin tw iolore miele Seale enlist series ee 54 1920 39.9 3.25 


BAROMETER—Mean, 29.81 inches; highest, 30.32 inches, on 25th; lowest, 29.22 inches, on 2nd. 

TemprraTuRE—Highest, 74°, on 22nd; lowest, 13°, on 6th; greatest daily range, 29°, on 22nd; least daily range, 9°, on 27th. 
Normal for month, 45.6°. Excess or deficiency this month, —5.7°. Accumulated excess or deficiency since January Ist, —429°: 
average daily, same period, —2.8°. Highest in 35 years, 88°; lowest, 10°. . 

PRECIPITATION (in inches)—Total amount, 3.25; normal, 2.54; excess or deficiency this month, +-0.71; since January Ist, 
—0.01. Greatest amount in any 24 hour period, 0.90, on 5th and 6th. Total snowfall, 11.5 inches. 

Winp—Prevailing direction, west; total movement, 6,093 miles; average hourly velocity, 8.5 miles; maximum velocity 30, 
from the west, on 2nd. 

Dates or—Auroras, 14, 17; hail, 22; thunderstorms, 20, 21, 22; halos: solar, 3, 5, 16, 17, 18, 20, 22, 25, 30; lunar, 1, 29, 30. 
Frost: killing, 7, 8, 9, 10, 13, 14; heavy, 19, 24, 25; light, 26, 29. 

: DEWEY A. SEELEY, 


METEOROLOGIST, 
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ms ts 
‘ Monthly Meteorological Summary, Lansing, Michigan, May, 1920. 
Temperature. This month since 1863. 
Date P ak ae Character of fare 
: inches. day. beeibie Mean Total 
Highest. | Lowest. Mean. eae : Year. tempera- | precipita- 
, ture. tion. 

1 ane as 58 30 44 OpitClear..-o552.,.e 100 18633 |S Ae che |S a ee 
A Ee 50 30 40 0 Clearer ete 100 1864 60.2 2.87 
Dates eacies 60 28 | 44 0 Partly Cloudy .. 98 1865 57.6 ar iyi 
cae SEP 60 34 47 0 Partly Cloudy .. 99 1866 55.0 3.48 
Dealers 64 31 48 OR Clear ficc cot ss. 100 1867 61.1 3.80 
Ga ncraas. <i 69 36 52 0 Partly Cloudy .. 100 1868 59.1 2.80 
7 ie gfe 69 41 55 0 Clondy2!s-2 5.2 100 1869 56.0 2.05 
Bes ore 66 39 52 0 | Partly Cloudy .. 94 1870 64.3 1.16 
LU Baaseee 73 36 54 0.01 | Partly Cloudy .. 72 1871 61.4 1.97 
te A. Soe: 71 50 60 0.07 | Cloudy......... 63 1872 58.5 3.72 
LD a Si ocsiare 57 41 49 OrsZaie@londveseees.. 37 1873 56.9 3.05 
1 a Seen 57 39 48 0 Cloudy2s:2525.. 42 1874 59.6 lee 
i Beas 51 34 42 0 Cloudy... 2... 63 1875 60.8 4.46 
TAS oe an 57 30 44 0 | Partly Cloudy 96 1876 58.0 4.13 
1S}. Seema 60 30 45 0 Clear’ exes cans 100 1877 58.2 Vs} 
Lares 66 35 50 0 Partly Cloudy 85 1878 54.6 3.44 
1 Eee ie 56 47 52 0.78 Oudya acs em. 0 1879 58.8 2.45 
ESS ee ace 63 52 58 Orlin || Cloudye 552-2. 10 1880 64.3 5.59 
1 oe oe eee 73 50 62 (02205 | Clondy--4>.520 47 1881 65.2 Paes Ui 
20. 2S 75 47 61 0.01 | Partly Cloudy .. 68 1882 BIEL 4.04 
i ae nee 75 47 61 0 lear. 62 sha 93 1883 52.8 5.66 
A a 80 50 65 0 | Partly Cloudy .. 75 1884 56.9 3.95 
Daa sels sac 77 60 68 0.03: | Cloudy ........: 40 1885 55.8 2.30 
64 54 59 0 Gloudys. tee. a 13 1886 58.1 2.67 
76 56 66 0 Partly Cloudy 79 1887 64.3 2.42 
82 49 66 0 eae. oe as 100 1888 53.7 3.66 
80 55 68 0 Partly Cloudy .. 95 1889 57.4 3.61 
73 46 60 0 | Partly Cloudy .. 100 1890 53:7 4.98 
75 42 58 0 @leareee oe tone 100 1891 5577 1.63 
80 45 62 0 Partly Cloudy .. 80 1892 54.5 5.92 
81 54 68 0 Partly Cloudy .. 68 1893 54.4 2.86 
1894 56.9 4.83 
1895 61.8 2.06 
1896 66.5 3.14 
1897 55.8 3.29 
1898 56.5 2.15 
Mearahiphesitbemn pera tine: tic. ysele ete ere Bes holdin Phe tele eco ae 67.7 1899 58.8 3.59 
MiPaTOWesbiLEMPCLAuLe co kaa See see era ele is Pee ee asi 42.5 1900 58.8 4.17 
MMeantremperstiredor MON then, ect ete ee eee SIRE tee Se recreates wi 55.1 1901 Eee, 2 42 
PhGcal PrECIpILA MON fOr mMONthies <4. ee en sora bh eset kas foci + Seixas 1.43 1902 58.4 4.92 
1903 59.5 2.63 
1904 57.4 aan 

1905 56.7 ok 
WEATHER. 1906 56.6 3.05 
1907 51-2 2 22 
59.6 5.59 
BNI DOEId A yS| Clealon sins Riseiee acs se tetaiore coher cesta eater canoe wv ities 7 is 2 & 2 1 4 
LERCH AG DI Gh ie aoa eiSn Bana AAG SEC OE LOS RG Orne DOL ACHOC Sento nsen ice Mec eee 14 1910 BLS 413 
Cloudy BAO Co OD Pha oc Lficie Siee ne din © olnis ofslo esis snow neiciewiaaccicieesieenecneee 10 1911 63.5 2 67 
WitniO!OMermore oh prechplgatlOn. ae cress celeste cule teed wie dene cuales 8 1912 57 6 6.57 
1913 56.2 Qe 
1914 58.6 4 66 
SUNSHINE. 1915 51.5 2.74 
1916 56.6 ale 
1917 50.2 3.37 
NPM bers Ors ss MIE sete ae teil STL ee ioe hoe ee eeess oe elowscietelc 339.2 1918 61.1 2.89 
EDERAD ean NICE SUNIS DINK ear erento ceare chee Geol eins le ie eaialeedancie us cafe ats 454.7 1919 54.5 4.29 
EBLCONES PE OL DURSIDIC Ss a eeeny ene ee Ree Ue ER Chere ie Laie. 75 1920 55.1 1.43 


BAROMETER—Mean, 30.09 inches; highest, 30.51 inches, on 16th; lowest, 29.79 inches, on 19th. : = 
TEMPERATURE—Highest, 82°, on 26th; lowest, 28°, on 3rd; greatest daily range, 37°, on'9th; least daily range, 9°,on 17th. 
Normal for month, 57.1°; excess or deficiency this month, —2.0°. Accumulated excess or deficiency since January Ist, —490°; 


average daily, same period, —3.2°. Highest in 35 years, 95°; lowest, 17°. 


PRECIPITATION (in inches)—Total amount, 14.3; normal, 3.58; excess or deficiency this month, —2.15; since January Ist, 


—2.16. Greatest amount in any 24 hour period, 0.79, on 17th and 18th. Total snowfall, 0.0 inches. 


Wind—Preyailing direction, northeast. Total movement, 4,186 miles; average hourly velocity, 5.6 miles. Maximum velocity 
23, from the west, on 9th. My 
Dares or—Auroras, 0; hail, 0; thunderstorms, 23; halos: solar, 7, 8, 12, 21, 22, 28; lunar, 0. Frost: killing, 1, 2, 3, 5, 14, 15; 


heavy, 4; light, 6, 16. 


DEWEY A. SEELEY, 
METEOROLOGIST. 
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Monthly Meteorological Summary, Lansing, Michigan, June, 1920. 


Temperature. This month since 1863. 
cia Percent- 
Rte Presb sea Character of age of 
: inches. day. bosib Mean Total 
Highest. | Lowest. Mean. Se eta Year. tempera- | precipita- 
ture. tion. 

80 62 71 0.22) | ‘Cloudy........... 46 1863) | eoA8 32 eee [Hee ool 
75 55 65 0.02 | Cloudy......... 32 1864 67.6 3.88 
70 48 59 0 Clear ce a Nona 100 1865 70.8 3.55 
70 51 60 0 | Partly Cloudy .. 79 1866 66.6 5.37 
73 48 60 0 Clear en hs. 2 82 1867 71.6 2.83 
76 45 60 0 Clears? once, 95 1868 68.5 3.55 
75 50 62 0 Cloudy. 42 1869 64.4 4 40 
83 58 70 0 Cleary ase 100 1870 70.9 ool 
86 55 70 0 | Partly Cloudy .. 88 1871 68.2 2.93 
93 61 77 0 | Partly Cloudy .. 99 1872 71.8 3.45 
91 62 76 0.37 | Partly Cloudy .. 86 1873 70.6 2.96 
90 67 78 0 Clears were 78 1874 70.6 5.07 
87 68 78 0 | Partly Cloudy .. 83 1875 66.6 1.84 
85 67 76 0 Glondy ses sae 51 1876 68.1 4.34 
88 68 78 0.49 | Partly Cloudy .. 54 1877 65.9 3.53 
78 54 66 LedonleCloudynn jee. 28 1878 64.1 3.15 
67 49 58 0.28 | Partly Cloudy .. 35 1879 66.0 2.87 
73 47 60 T. | Partly Cloudy .. 90 1880 67 6 5.04 
77 49 63 0 EYEE eee 97 1881 64.3 4.37 
72 50 61 0.69 | Cloudy......... 17 1882 66.5 15.57 
63 53 58 OrST | tCloudyspee ne 6 1883 65.9 1.35 
72 52 62 0 | Partly Cloudy 69 1884 68.9 2.83 
74 51 62 0 Wleariwe aces 78 1885 64.7 6.01 
78 50 64 0 Clearte. 2 ea 99 1886 65.7 1.92 
82 54 68 0 Clearer ntsc thes 96 1887 68.5 2.47 
82 56 69 0 Cleare ya acel| 96 1888 67.9 2.51 
84 56 70 0 Cloudyaeeee ae 55 1889 62.8 3.42 
91 65 78 0 Cleary soe 97 1890 70.3 3.92 
83 68 76 0.04 | Cloudy......... 52 1891 67.4 2.55 
85 61 73 0 | Partly Cloudy 80 1892 67.7 4.33 
Batter av oyoiel| sits torcecic his | esetevevsre, ators ial feiecscs' ersralevell tote cteerseetes onal ll eFenoreve: wee ovaceiaotavocete | eroreiarensteraters 1893 66.6 4.85 
1894 71.4 1.30 
1895 71.4 1.01 
1896 69.9 2.60 
1897 64.2 2.57 
1898 67.6 4.91 
IMeanuhi ches tibemperature:sters xc. aecoy carers oie ors CEE ene eae oe eons 79.4 1899 68.2 1 Ab 
Meanvlowestitemperaburete satire wociors Ne oot ese She teoen 56.0 1900 65.2 2.57 
NMeangtemperatureioramnonthy..- en eseee cer th OE One ae ee 67.7 1901 68.0 3.57 
otalsprecipicatlonstormonthy asec neti La eer oes 4.17 1902 61.8 7.28 
1903 62.0 6.28 
1904 65.6 2.49 
W 1905 66.2 7.47 
MATHER. 1906 67.1 4 61 
1907 65.0 2.37 
INumbetdayaclean 4. ocean fos a Roe ae cone ae ee eee 11 1908 10:0 esze 
1909 66.7 2.86 
IAL UlygChOUG pees oe Mest ee sro ROR ae eae PEE Eee ee ee 10 1910 64.9 1.95 
CIGATG pag Re meer BO Rein eae ae cen ta MON AMM Oey Gare tah ae etait oe 9 1911 68.0 3°77 
WathiO!0lvor more) ofmprecipitation:.c /ts.en tans e Soe nena enya 9 1912 63.1 0.97 
1913 67.6 1.01 
1914 66.0 4.11 
SUNSHINE. 1915 61.0 3.96 
1916 61.4 5.39 
1917 62.4 4 54 
Nam beruhourssunshine)...cyise sca seccercdnae cock ice oe ce oie oes 323.2 1918 64.4 2.07 
(Regs blednOUrAaUNshiners amis jeter aii alah tines Ge oe ee 459 4 1919 71.9 3.18 
REL CEN LAR CAO DUSSI DIES seria Oeteeves Cote Ayeato Tete ne toto eee ee eee 70 1920 67.7 4.17 


BaroMETER—Mean, 29.99 inches; highest, 30.34 inches, on 26th; lowest, 29.57 inches, on 16th. , £ 
Tremprra TURE—Highest, 93°, on 10th; lowest, 45°, on 6th; greatest daily range, 32°, on 10th; least daily range, 10°, on 2Ist. 


so, 


Normal for month, 67.2°. Excess or deficiency this month, +-0.5°. Accumulated excess or deficiency since January Ist, —477°: 


average daily, same period, —2.6°; highest in 35 years, 99°; lowest, 34°. 


Pruciprra tion (in inches)—Total amount, 4.17; normal, 3.40; excess or deficiency this month, +-0.77; since January Ist, 
—1.39. Greatest amount in any 24 hour period, 2.19, on 15th and 16th. Total snowfall, 0.0 inches. ; : 
Winpd—Prevailing direction, south; total movement, 3,205 miles; average hourly velocity, 4.5 miles. Maximum velocity 24, 


from the northwest, on 11th. 


Dates or—Auroras, 0; hail, 0; thunderstorms, 1, 11, 12, 15, 16. Halos: solar, 20, 28; lunar, 27, 28, 29. Frost: killing, 0; 


heavy, 0; light, 0. 


DEWEY A. SEELEY, 


METEOROLOGIST. 
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REPORT OF DIVISION OF EXTENSION WORK. 


President F. S. Kedzie, 

Dear Sir:—The activities of the Extension division for the fiscal year 
- are fully covered in the project reports appended hereto. In transmit- 
ing these statements to you, I wish to call attention to the new forces 
which greatly affect all agricultural activities of a public service char- 
acter. I refer to the growth of the rural organization movement now tak- 
ing on definite forms and fun¢tions in the state and county farm bureaus, 
and the purely marketing associations and exchanges. I wish to assure 
you that the full force of all the lines of service of the College have been 
made to apply where wanted and needed on these problems and no effort 
has been spared to assist by counsel and actual organization effort to 
direct these movements toward safe, efficient policies. 

It is difficult in reporting upon any public service work to find any 
adequate measure of its value to the State. You will find in the follow- 
ing reports records of how the time has been spent, how many meetings 
have been held, how many people have been reached, etc., and yet this 
expresses very ‘poorly the character and value of the work done. Effort 
has been made to record the actual money value of the service, but such 
data appear always to be questionable estimates, appearing too high 
or too low according to the viewpoint of the individual. I am convinced 
that no money value can be placed on public service work and any at- 
tempt to do so may be unfair because of smallness of vision of the whole 
industry affected or because of the exaggeration of an unimportant de- 
tail. 

The measure of vesulet which is most satisfactory to the worker and 
the public also is the expression of appreciation coming from the people 
benefited by the service. However, such appreciation “cannot be put in 
concrete form in an official report, but I want to assure you that ex- 
pressions of this kind have been very generous during the year and 
have given the workers greater courage, optimism and faith in their 
work for the coming year. 

The work of the Extension division under the terms of the Smith- 
Lever law is cooperative with the United States Department of Agri- 
culture; the cooperation being carried into effect through the Office of 
Extension Work, North and West, of the States Relations Service. Our 
relationship with this office during the year has been most pleasant and 
helpful. Through its Chief we have been able to make advantageous 
contact with the various bureaus of the Department of Agriculture 
making their services available in Michigan. 
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PUBLICATIONS. 
Edition. | Bulletin. Title. Pages Author. 
DOFOOCue Nod Onis Canning Clibstes cen seirereuz seen aes oeteaees ane 28 | Anna Bryant Cowles. 
30,000 | No. 27 | Extension Jellies Course Notes.............-..0.200eeeeeee 4 | Home Econ. Extensicn Dept. 
TFOLOONR PN ost =| Milmoculation<of Leeimess;. << -iv-cian ae, tec tenes eee eee rere 4 | Dr. Ward Giltner. 
20,000 | No. 12 | Suggestions to Boys who wish to prepare for arm Work..... 16 | Ashley M. Berridge. 
32000) No::261 1 {Course Notes: (Thayettes) .c. ae ten ci crctces ce slur es ers eleiore 2 | Home Econ. Dept. 
3,000 | No. 19 | Ext. Course Notes, Preservation of Meats.................- 4 | Home Econ. Dept. 
3,000 | No. 21 | Extension Course Notes. The Care of Clothing............. 4 | Home Econ. Dept. 
3,000 | No. 22 | Extension Course Notes. How to know Materials.......... 4 | Home Econ. Dept. 
3,000 | No. 23 | Extension Course Notes. How to Buy Clothing............ 4 | Home Econ. Dot 
3,000 | No. 24 | Extension Course Notes. Home Dressmaking Patterns eae 4 | Home Econ. D 
20,000 | No. 12 | (Revised) Hot Lunch Project. .............2-2-c0.cceeeees 43 | Miss B. Vanklealen and Miss 
M. Hutt 
30000: | No. 17 | ‘The Stinking Smut of Wheat. ...0.00..5<.2.--.sc.nceevens 4 | Dr. G.H. Canis, 
SOROUOM eNO sel} Poultry Culling seejactiseislasictcl eters cticiershie eee tere aaah 17 | E.C. Foreman. 


Appomtments: 


Wm. Murphy, Specialist Farm Crops, Retd. From Military Service, 
Aug. 1, 1919. 

Roy E. Decker, County Agent, Eaton, Aug. 20, 1919. 

Russell M. Hain, Specialist Insect Pests, Sept. 1, 1919. 

Marion Rogers, Home Demonstration Agent, Wayne, Sept. 1, 1919. 

E. O. Anderson, County Agent, Macomb, Sept. 23, 1919. 

C. P. Pressley, County Agent, Schoolcraft, Nov. 5, 1919. 

O. F. Marvin, County Agent, Muskegon, Noy. & Dec. temporarily. 

Ann R. Banks, County Club Leader, Cheboygan, Jan. 16, 1920. 

L. L. Drake, County Agent, Antrim, Jan. 16, 1920. 

H. V. Kittle, County Agent, Clinton, Feb. 1, 1920. 

M. F. Jackson, County Agent, Mecosta, Feb. 1, 1920. 

S. J. Linck, County Agent, Muskegon, Feb. b, 1920. 

A. J. Hutchins, County Agent, St. Joseph, Feb. 1, 1920. 

Eva Carrett, Home Demonstration Agent, Oakland, Feb. 1, 1920. 

Donald Williams, Specialist Live Stock, Mar. 1, 4920. 

A. G. Bovay, County Agent, Saginaw, Mar. 1, 1920. 

Kk. H. Miller, County Agent, Dickinson, Mar. 20, 1920. 

Kris P. Bemis, County Agent, Mason, Mar. 22, ieee 

H. C. Rather, County Agent, Farm Crops, Apr. 1, 1920. 

D. F. Rainey, Specialist F arm Crops, Apr. 1, 1920. 

L. V. Benjamin, County Agent, Baraga, Apr. iio E 

©. P. Johnson, County Agent, Alger, Apr. 11920; 

a C. Thomas, County Agent, Monr oe, Apr. 15, 1920. 

Geo. 2. Smith, County Agent, ‘Oceana, Apr. 15, 1920. 

Lawrence Bannan, County Club Leader, Saginaw, Apr. 16, 1920. 

Frank W. Bennett, County Agent, Barry, Apr. 20, 1920. 

Grace Pinnell, Home Demonstration Agent, Manistee, Apr. 20, 1920. 

Kdw. S. Brewer, County Agent, Presque Isle, Apr. 26, 1920. 

John D. Martin, County Agent, Sanilac, June 1, 1920. 

F. L. Simanton, County Agent, Berrien, June 16, 1920. 

Howard Eliot, Farm Management Demonstrator, June 24, 1920. 
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“JI 


Transfers: 


Barbara Van Heulen, Promoted Ass’t State Club Leader, Sept. 1, 1920. 

W. C. Cribbs, Antrim County Agent to Markets Specialists, Sept. 30, 
119: 

Rh. L. Olds, County Agent Muskegon to Kalamazoo, Noy. 1, 1919. 

Irving Kirshman, County Agent Baraga to Menominee, Dec. 1, 1919. 

W. FF. Johnston, County Agent Roscommon & Crawford to Wexford, 
Jan. 1, 1920. 

Eva Carrett, Home Demonstration Agent, Cass to Oakland, Feb. 1, 
1920. 

C. V. Ballard, County Agent, Dickinson to Jackson, Mar. 21, 1920. 

Wm. Murphy, From Farm Crops Specialist to ) Macomb County Agent, 
Mar. 22, 1920. 

Ralph Carr, County Agent Monroe, to Lenawee, Apr. 1, 1920, 

Ofme Ee Milham, County “Agent Tosco, to Ottawa, Apr. 1, 1920. 

C. M. Kidman, County Agent Presque Isle, to Cass, May 1, 1920. 


a = » 


Hes uatinnal 


John H. Carmody, Specialist Horticulture, July 31, 1919. 
_H. V. Kittle, County Agent, Macomb, Aug. LA OLY: 
is OB" Beach, County Agent, Oceana, "Aug. al, 1919. 
Anna B. Cowles, Boys’ & Girls’ Club Ass’t Leader, Aug. 31, 1919. 
W. J. Cook, County Agent, Mason, Sept. 1, 1919. 
KE. G. Amos, County Agent, Menominee, Sept. 1, 1919. 
Laverne Jones, Home Demonstration Agent, St. Joseph, Sept. 1 Oug: 
PP. Pope, County Agent, Clinton, Sept. 30, L919: 
May M. Person, State “Leader Home Demonstration Agents, Sept. 30, 
194.9: 
Bessie Turner, Home Demonstration Agent, Berrien, Sept. 30, 1919. 
Jason Woodman, County Agent, Kalamazoo, Oct. 1, 1919. 
Simon Harkema, County Agent, Newaygo, Noy. 1, 1919. 
Clark Mason, County Agent, Wexford, Noy. 15, 1919. 
Kiva Carrett, Home Demonstration Agent, Cass, Nov. 15, 1919. 
Jesse Stutsman, County Agent, Saginaw, Noy. 30, 1919. 
Ruth EK. Wheaton, County Club Leader, Cheboygan, Nov. 30, 1919. 
F. A. Davis, County Club Leader, Kent, Nov. 30, 1919. 
A. L. Olsen, County Agent, Alger, Dec. 15, 1919. 
Theresa, McDonald, Gounty Club Leader, Saginaw, Dec. 15, 1919. 
I. K. Chamberlain, Specialist Farm Grape, Dec. 31, 1919. 
-Glen 8S. Kies, County Club Leader, Ingham, Dec. 31, 1919. 
K. P. Robinson, Asst. State Leader County Agents, Dec. 30, 1919. 
Paul H. Smith, County Agent, Mecosta, Dec. 31, 1919. 
J. M. Wendt, County Agent, St. Joseph, Dec. 31, 1919. 
K. C. Mandenberg, Specialist Forestry, Jan. 1, 1920. 
J. V. Sheap, County Agent, Jackson, Jan. 1, 1920. 
Howard Hinds, County Agent, Montmorency, Jan. 31, 1920. 
I). L. Hagerman, County Agent, Ottawa, Feb, 21, 1920. 
C. L. Rose, County Agent, Osceola, Feb. 29, 1920. 
I. O. Anderson, County Agent, Macomb, Mar. 9, 1920. 
Frank Sandhammer, Asst. County Agent Leader, Mar. 15, 1920. 
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R. V. Tanner, County Agent, Barry, Mar. 31, 1920. 

Chas. H. Graves, Farm Management Demonstrator, Apr. 1, 1920. 

C. L. Coffeen, County Agent, Lenawee, Apr. 1, 1920. 

Alice Kuenzli, Home Demonstration Agent, Manistee, Apr. 10, 1920. 

David Woodman, County Agent, Cass, May 1, 1920. 

H. J. Lurkins, County Agent,.Berrien, May 31, 1920. 

Jennie Williams, Home Demonstration Agent, Schoolcraft, June 30, 
1920. 

Geo. C. Rayiler, Agent in Organization Markets, June 30, 1920. 

Annabel Campbell, Specialist Poultry, June 380, 1920. 

R. J. BALDWIN, 
Director. 

East Lansing, Mich., June 30, 1920. 


REPORT OF EXTENSION SCHOOLS AND FARMERS’ MEETINGS. 
BY KARL H. MC DONEL. 


Extension schools and farmers’ meetings were held during the winter 
months beginning Noyember first and lasting until the first of April. 

The plan of the work was somewhat different than that of the past, 
for as the counties become better organized, it is necessary to make 
changes so that our work will fit their program. 

Meetings were only held where there was a definite demand or re- 
quest for help. Then we assigned a specialist for one or two days, 
who would discuss the question thoroughly, and if possible, start a 
program of work that could be followed up during the succeeding months. 
In this way the specialist was doing definite constructive work, and 
at the same time developing a program of work for the following year. 
By this system, only subjects that are of relative importance to the com- 
munity were discussed, and the people were interested and ready to 
take hold and do some real work that will result in bettering the 
community and at the same time associate them very closely with 
the College. 

In many cases the specialist was able to get an actual demonstration 
started for the coming season. This enabled the specialists to get 
their work well outlined and started early in the year. 

Most of the meetings were for one day only, a few for two, and a very 
few for three days. The arrangements were all made through the 
county agent and home demonstration agent. 

Vhe following subjects were discussed: Farm Crops, Farm Manage- 
ment, Animal Husbandry, Muck Crops, Soils, Insect Pests, Farm En- 
gineering, Poultry, Home Economics, Horticulture, Dairy Husbandry, 
Drainage, and Marketing. 

It was not necessary to hire additional assistance, as in previous 
years, as by holding a session for only one day, one man could take care 
of many more meetings than under the two day session. Whenever it 
Was possible for members of the faculty to get away they assisted. 

The latter part of the winter, we were handicapped somewhat by 
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the influenza epidemic, especially among members of the staff, and it 
was necessary in many cases to cancel well prepared meetings. 

We furnished one specialist all the time and another part time to 
assist with the International Harvester Company, G. R. & I. Railroad, 
Pere Marquette Railroad, Northwestern Development Bureau, and Uni- 
versity of Michigan. These meetings were all held on the west side of 
the State, and covered a period of about two weeks. The following 
tables summarize the different meetings: 
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AGRICULTURAL MEETINGS. 
Total 
Name of place. County. Subject. at- 
tendance. 


GLUON estates cea eiertnncernin Sin a SB RMR ne erin crack rio c CARS ce 25 
ROMULUS ce sete Oh cia retinlis ehare.eale die BOUT s Sore cosh tnraiea odie Seo 45 
WisSUI OLED: ven s-v tas cgivsiia bee tie NOUB otis stletesictatns amerth ee ran ital 111 
INTEDIGIBSGACL a,cipicisiclereteicrer em isisvare Sirus Harm (ropa (ie ccdccaie setae en 48 
CARA ier ace wiaicwisie ied waite cial: Potatoes and Vegetables............- 50 
Hagle..... Ae a arm Crops 60 
Saginaw Dalry aacikn stots ccaeenie eo ae 70 
BIC WEEGB DUE verary ctclanuiatttald ip/e/arelcie aie POMC atersik aches wtih false rae ene 38 
MRIGU eo nto tins Casenetenasenn vac Boils. ek ecieatiosmom nenivian eee tarets 115 
UBYISULLIG ty Mtersttencierarsiolsvesie'esieusreue aye RSIS Shere chen Marva tcriorerse eictoniec te oarals 110 
Menu acer eeiteretacrclaronctateinets: fle eis.ts DOME vclrce ome caea mi isrert eisicenre canteen 65 
WEAVE TG er obmaaconton aera rice Soils’: Priqhereicrnis icone cet arsens atti. 145 
TAS EMIN AMIN Poise icieictels in ecelecersialeis’ere Potatoes and Vegetables.............. 40 
BOLUM eesiarerc iste eweinikte s wselase alates Potatoes and Vegetables.............. 110 
Plymouth....... GT OMGR E OeEee WAYHO: acces trtinnne Sele er mele suiewte Potatoes and Vegetables............. 45 
SGI RUON ee thts tie eeicle/e wiecerttlag esha DAVIN EATON Ne eecisteeisisieiniardaeshners Potatoes and Vegetables.............. 40 
PSONCON ELHE DOD efs.eieinik ola vivici'c vis'e e's BORTTO Nene tere ccotcie eisheteret sith else Vortioultiires.caeethictas ae atencten tate 150 
PI BIOWIMM ibe Raicisreis wrac.e ars n'e.8 Sanit CAHN ccaue reticle ieee a cocke arm Cropal.s.ccec + ctectewnie oltre are 175 
RUGTGRUOS ciiclalersaictjesisralstit-s sola sas Calhoun so icattrcutineremioeemeets FarmiG@rops.ios «i sents acta eeteen 30 
WVESUISCATIGH picts cies wet c a sise sine QOmemaw sorte eve clecs ceteaets ewes Potatoes and Vegetables............. 35 
WWEV IGN oer canteens cieu ene cit eve AllG tain oe wie jeretolaitielslastereinia cian alerts Tnseot! Pests « s scis ecu tkeaere ve eit anton 50 
GATE Perc Crtecieciia ec cle Srein wrbjees tastes ATBrrann oa ve core ireratera crore cioteraaietoee Insect: Besta: cies reseieciee unite eine 25 
PONPAEL NOMIC oicieten wets sa Lice sieicinre ayy Bb. Clann eore Mow cnate ste kateeroshls Poulthyscetes memtteneeres TOeAGreneE 10 
EUG WEN OLUY sees arise sleiese oWeiers aiave'e,c IMontoalm ics auinesisic caer coals Live Btoolkkesrsccsten veh tices areca 30 
WiGUOIGNG tenis Mites kids wa reacts BRITV center oted er teins cronranerttets DDGIY. ccciche aeiecne eisai tt Ota last liee 102 

Dali ys oe CHR its cereceeite cateranereaeees 119 

DAIny:. caer’ ites. ater leematiementne 66 

Dairy..... 50 

Dairy 110 

Drainage. 53 

Drainage 63 

Drainage 25 

Potatoes and Vegetables.............. 75 

Potatoes and Vegetables.............. 15 
HRS UMIGOL OU «ratte Nie cio’e stavarernisie'ty< saint Calhounivcircrtickistets b oniccronrr ee HEVOFCIGUIGUTOs vcore eraissinfoPeleierseltatercts 75 
RH) OLGGletaaciets «cicccc lo pit ae srecviee (Calhouintcctarcrerrearsemseatiseircdews Hortiqultures sausacteuis eeneeeccaniaee 60 
PAU Oli a Petcicis Cava cis einen etaniele alors QaLHOUN, sees sete ccciopineetes ateloiees Horticulture’ craaasie cc teotteleierten lates 20 
PANE ONISOD sertrdie sierararee his viele tyeqacner BFAD CH Soames pete cschaelewiseioie aie tha Harm! Gropeiccen detain gear tare 30 
MBC Onevacrssteestet Qalaies eg acc'etanre DtHClaiIn ss isicoeacmas cnlceeecicwies arm 'Cropaiic cece suis weteae cternyed 68 
COSESOHOUNS Guirited cata ele s.akieretsig OARS aiidaie ec bait adsb aan woncears “Farm (Crops: Sue CSs ipoctica cacao ese 82 
GURL OME m tai tre lepeirecaiciet re sive etelelewd Cake aie cian see e/aciainele ctelelte Farm Crops. .ices eros s teciomesoeearets 52 
VO ae aietereldictarccitis’s sive cides eles Walhoumnicicte 5) ,c\ticis oto e ersrerhe eres siere Bola) occ cewreccietrttere tC omaeenes 75 
MBTEURU cee ies ok otis sc ecitvleS ee Calhotine. Kate cicceoscewoewre sues Soil eM eRe thie bra toc cian Seiciri 45 
PERU U Meera acalcintaielay cise eae asie'eyerene IBEY:: Perranicivoalacictstetsc tne ae sen ADICUTEDIG J, o's slery actictetnTeleterel eet eekes 50 
KGDANICER MIO wees cec-c c's ccolejecse 4 SONGS ciao erase weve avoid wreck ateielorer ares Aoi ture se sisve:crc chert cie ten ethremrerateniete 60 
TBAT HOLY Pica cicumiiatces me cik's «ce WashtOnAW scaccirck cee os weaker Apioulturesses. och acct truce anae 23 
IVUAMBIE Uae ccoccics ecie ia 'scterale’s scetaioi ae CALGON san race Rent wake sel teres Anioulturey.cscces sence teen oes 22 
OVENS aR alate aiet she sratelelevs/yioveeusiess TOMB ottrerea' a aicraterece el Mevecnters deb aceitee Apioulturetss saeco iene toners 20 
ALE EAN A eS ae a WAlleganiccrmcs tace seats ocicne cons A mionlttirevias case cc atiehits cient 27 
PRGHIN GONG aero cies ceo 0 ol e0,0 ac vveree b 34 
Nasbville.... i 165 
Gaines. ... 65 
Marcellus. . . 85 
PUB Tanta tahec tts aistoteoie'sare.e scree eratwne 215 
STINE err tacaime hia chins eetience cfs 105 
PLOHMMNS OR crown c:cietsia </atate ni aor oi0 vies 65 
MGUE Sect ental cae sb oh saiet tues 97 
AVL stare nbs wiht 'o esse Gli wiivothlecs 50 
WENN VEG cers Hocus tape naa Somes 12 
SWIRL Osta tcrotastea-s tte.e/eis enone evecare 18 
SIEKMANnr ck Scn ack eae cc ease ; i 27 
RRA WASICIUV Us ciel Seve thesia oats LORGO Acres «a nla keiolonicnilest «rare Boia Actis ck stetaniaidcan Mian cement 8 
NIURR DOLE te rca -wccrak cbs alates Kalimnanoo's. cee cconiva ince on cet POLS Sea aic srucete als Sabine Gees sani 67 
10, 2) 6! | CCEA | rope Teabella «7c W. cen tnavoscotharcivne Apiculture. sc.2 ces ce eeres Foonehn ong 40 
NOHIBGM Res chive sah cee y fia.a wees IMSnistoans ccntnav canantecninecte ate Potatoes and Vegetables, Dairy, Poultry 310 
INTIBMER ctcieaarth rigors one share reise nies Ro'e.6 WGShtEnAW: covet ce vcniecremaiete Farm Management, Poultry.......... 250 
BUACULUIG UO iat scab initcle sehen’ coe we Ste Clair tas wise sels vamp e cent IDFAINAG ASA. Gres tiee sd abc ensmmccet ch 60 
METI Geter eitic a sec ase's, Un <ieats wie ieretalne SLAG) ENT AR at Seo ctig scion DRAIN BEG 7. axe aoa cious cate ste neies on 45 
INGWIDOREON. cisicic cba vee evetis WAYDBsataiknoslecean ee acess Drange sce ote Ske etn soca caus 60 
MUA DERN ta cis o face wars soe: a clo leicit Wavnaics.. center cota crenmoeens BAPAINAG warcte nn cios ches Gi bios nse wees EN 50 
RUMI OBED NY Memcricicevs Gewese cweyre Berrian, sic cccivan eomnawus Umeenes oruoilttiner dyiccncc cuewecancmeecee 75 
INSUBONE ST. coho san etioceset es Muskegon; sireccasduieenocse wets AKI GrODS 4 cake Cacaicc aoe ents Cee 110 
INIBSUONGM Ue. sets «cee (ccnp vie siete BPSYIGH safes’ at ioreminerene cromneteoniinte DOIG ec estenis ce nena cole 53 
RYAN ANG aN oe ok vaio Ch ae sie Nie Washtenaw: ici viccoe ocesmeeeteths OMA Streit amere lec ee & ve AOR 177 
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AGRICULTURAL MEETINGS.—Concluded. 
. Total 
Name of place. County. Subject. at- 
tendance. 
RNAI et EE oc sce acinicls axe ieee 2G Ce a se ae re Pave Shodlemins :sasite itt site @ dticur sores 50 
. j ..--| Dairy, poultry... Sided 1,150 
Da rrrs he Meee cereale a> os Zt 275 
FRORUICUUUE ES et cin BAe lolcats votive ele 10) 
EVOrCUMNIKe 24) ne tericcciche > 3.ae eer 45 
ATV SESIEOC HA ee oleh tle! cn ciecricicl Phova oiarage rs 37 
RAVENS EOpke eta Men hier iiches ence nts 52 
DALEY Eee a ease IS Macca toate d aine nt oe 24 
FLOTESCHIBOTE ch eae teen we less 60 
Farm Crops... -..00- Ste BOE Bee 150 
Wat CLOpA eee as ace mmierers dn eye « 20 
Mara |CROpS nse acti aat ie as = 442 25 
RarnuCraperr pin: pve ese knees sua a 45 
Farin Cxovee. sce. cc obec dose ins 26.0 : 50 
Soak eae ep OR Race ane nner NORCO AY ote ad Pa eh ene arm Orope tee. oti oes Sone oes 23 
MEE EERVEM I ores cai errs del egies IO Beton 405 Wat ease a sated ee Insect Pestes cs tate ate vee daeene yet 200 
RARGUDB doo occ 5 o.s viele’ clue sistelsinie'e BATES pee oe on ee ha eke Apiculfure ees lann hc ara an col aor ol 22 
POUUN REE iret: 1 Sie ots gts sp Maklandy cise oes et eee ee iMnetilbuce t-te ets ays FG creo eee se 20 
PRUTNU Pi arcsec as Peso > words Diets o\e! ne ss Gratiote.; se, - ei AIO ERE: Acne ae Fase ee on ee ks 10 
DE OUNe ey ore cise kee one Clintons se oe eee Apiculture......... Bras Ao 20 
EGR PPEREOW Erte sacle a cei tetcers vik Bie Clairss aos in tac reais. tae ete AVICUIENITE ee Pe oe na ie eee ee 23 
Te GPOR ROY Ae ncnicte el tries i aclelreciele Ass Manto ga, are eee oe eo eee ete BY. Peete hicd, koe Sune le etaates 42 
13h hed Lc aed SA oriche ZEEE cine OF Oceana. Neti. ste seek hee? Daye ecteiy, seit e eee rake oer’ 68 
UNO Ee eee oe earner NEWAY 20 Sesto cortaoen inne ies ARVEIRTOCKs ae Hoc eon a terete 25 
CMO sie Pate De cides eee BANZICs ee IAT. As ire eae Potatoes and Vegetables.............. 10 
Beulah....... Cane peo ace Benge voce ei ee ee ae Potatoes and Vegetables.............- 60 
ONO AVES oh sete aie ae cee eis N-ie% BEA ease oe as dee aero POUEv een eva ee ee 2 ; 252 
WESC TaTICN rts .tiewat eye Fee Ovemaw? 6%. cortisone Maran OrOpes chest ee oa ae eo di bog ae oie 40) 
Nica Enanell scr cts yes one ‘| Ogemaw........ Pp tihc en aNe iforeo3 DST a ieeg iy ae Rat pens 24 
WUE ceo capt Bho neg pane o% Samilacs sachs ian as at coerce eee Marri Groat: tren ea ee 16 
PAGAN he ais, ert ere inthe Ye oO He Millsdale cet knees pat hones Barn Cropseds ia. pomeacen seas 32 
LUT C0 ee Ane onde Pang npeciee ooet Shiawassee) «dice Ge Catone ase Dive Stig near cniereaats BS Ame 37 
ASOLO eeyane via se ieihencs cue Shinwassed ny hk eta Se ere. Dive sicckeact con coe ene || 53 
WOR RNG sade citar iatelnn eiiciaie naar Berrietice tae. rites mone cates Live Stock..... Cae ae ee Sore 85 
LECULCG6  Es ae s ae ten Se ata eeidag- ran Plistlalecry teas th aha daee as nie, PT CUNONE ee ccd creche aoe cm Ree eects Teo 14 
Muskegon: 02. - 2-252 - enn sce ones Miiakegon ae yh aad sien ee iAipicultare ee. 40 fab secede Bout 12 
OOD By 5p AE ONO Ce er eae Wextord: 9.o.\.eeoe ere ree arm Crope nts ccs otis recreate oc 200 
BC MON eer ins aed e riceiny.ae Wiextordst. 2 sta tet aes Marta Crops ese fac ct a tt ceasioe e 50 
WARCVIEW a Ore Atle ooteieieicia nein o> Montcalm ace ohiias aed, yemase © Warm Oroper 86s pe qo ese Ae 60 
PORE pety ol Seale eet Kens) eoc2oinim Ferhat /> ernie ee a ee EE i - e Potatoes and Vegetables............. 60 
Levering. ..... oc eChc Hee sae roe CHebOy gartters.)-o8 wesley nner as Potatoes and Vegetables........-..--- 89 
Branch Township.......<-..-+0+- Eimeb ee ct pout aa er a Potatoes and Vegetables............. 25 
Waa pee a ae pend cen one Ae a 2tn'6 ANttanIt oe ee tad ns So cate: ee Potatoes and Vegetables.............. 55 
MMSMICCLON AG nos ce china ane e sods Artie Ce bearish prea Potatoes and Vegetables............-. 12 
(Sys 7 NOE) | es TPO eB es bee aaoe Dai 40 
Ama LT diriie pee OP gh CRE RD ey i i 
riley Stee hie ele uteeiee bate 
Marquettensss encase furs Boas 
MATdUSte 0.5 pede wena tiee 
Marquette... dosh. as nthe 
Delta..... 
Delta 
Delta... 
Schoolcraft. . 
Schoolcraft 
Schoolcraft 
Menominee 
Menominee 
Monicdlntta t)...-ce ree eeneeat 
Osean pet Ae one acne 
BAY eee ne en eek Binet tae 
AB EA PLETE RE td ee ie 
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Name of place. County. Subject. at- 
tendance 
ARIOMMIE Os tiete cys tote rate erassteveretars(eele aedetal MLACOMID 4 pie croretete ovarsvepeeiatexceleis Sore Roodste in sone ces eee 100 
Je ynnOnG lens GG Ab agoonenodn0ne ong AVES NG bit lin te aa in eer ameiaoe tee er OOS! wccenc cyto certian ares ones 40 
IDET Se pnpopansaadoQo basse Nina Harner ts avaleteectorstac retire versicicie HOGS «oi x vtersiatstate a sestie Sis) ondlstsyeqer ate antes 50 
IID IONS octacnis cine ciniee liter sire Ka aINAZOO craton ae ereraiccas aTeacee et MOOR: Art o steam cence eee 25 
Wirckabuririy entails toerrestacieatere site IRA AIVAZ OO meters venictlornihieiere sie stare POodsssebeue soot cees ase eee eae 30 
Smith’s School House............. LGIENIEE OO nn anameesod goer ar HG Oda tae Moe comt: maith: eee ote 20 
IP DR tAR@ wat rays ate eiareiaiciemtaterstevs « eiclots iKeciarriaz OO eretveteciesiniae seers tareaetan Foods..... Seas Sala shal ome See 35 
Ofseg ornare cme see seeds Kalamazod) Soisisemisistsimercts haere MOOUR yi svatets ne teen Cee eee ot Rae 75 
PIER RLVELS en terete iejeicie cleteaie ole WEUOBE DU racemose cise nieces lo tote FGA e mere t ane sere. non 2 35 
WET UG) TABU ioe be 4 oa aee non. epacmnc WEXtOrd Je yoe c\ems anviece setinaioe et NO OGS srsette eerste Fey oa ROO 14 
IMISINICONM PE ectesicsters cites lene car -laictel Westford: fies) onc sictc ceeiacnieln BOGUS er meee ina eee eae eerie 48 
WiCksbunes Serer ere taesiaiine seca Kalamazoo sea wonceineecnesteaes GOS rer essere that ose seen Bake eco aes 25 
DRG a Az OO mel creicte etal svsrs sscieiale wieicree.> FRSA EZ OO lz epertlavee cksieweerete olcis eets HM OOGS! Mr MaaeSe site ane os eee oon ee 75 
Danton Ohunehleyeaeaeciectes «.ctstelecsr- KMalamazoote senccwac semen NGOUS ce tne ee ae Ee oe ane ee 25 
Goldwatertne once. cae koe tanner WAC hee, Aen etme eee Clothing 125 
Cherry salle Reis eciace atdituse ciecehers WWisivileicicvs ates wis siertnereccotria tay motions Clothing 7 
Belevilleseenn eae sitet iours oieiels Wie yeaa he cocite meiner earns veto Clothing 8 
Belleville tons ceuincncese aoc sbi \Wiaynees-cite cneeeecewene eee Clothing 15 
AVESIIISLIG UC iae cre felerereersieisheke losin sicker ass Schoolenaltemecccdeooencm seers Clothing 12 
Wakefield Gogebic Clothing 15 
Tron Mountain i Clothing 15 
Quinnesec Clothing 115 
Qninevarenicu inion at de eta i Clothing 9 
12 esac etaneiens aaa oOgoon aenee StaClainie, sever ive noe ieee Clothing 17 
ladunlelihGy Goapecenesupaosoused sae Sty Glare ek bee iscrea cee ae oaree Clothing 17 
AMT ent Mr veisereatecin ciatelere ogres ict Nts: Glan el ay aiers thsveiahovots eitteteswstaacoe Clothing 19 
Allenton cic sissies ows tease tO lain yess wees ae sean yee Clothing 19 
NViGBIIAM EL vetsscrte ve asuacetelcretee ake cise Wiashtena wee. tice ms cron reeeerc Clothing 66 
PV Dalla tie seein eetieycseectroutetee sion Washtenaw) isuoscrsee sickens Clothing 75 
ID Esra Gidtes stoqes BeOS TODIG oOo atte IWisty NG =sriceictisb eismiactie ome mice Clothing 15 
ID SEN cYorn LPs an nena oeonG Ea Widest ceee ee oramae emery Clothing 34 
(hice? elo eodeacameases manag Waynest ts. osetia bees ecenees Clothing 15 
henry ei irate ae viele tus eucecetese Wayne a ndatee shit meee Clothing 3 
Ile phis's.s sysseyere rs 2s e270 eyssosereie aie be Clair ren cn serene eee Clothing 23 
Memiphisnostmncc cccmietines «Semone SE (Clarita irs sce oenee er ertne Clothing 24 
Memphist astute csicmecitsciec sce SiiClains sec amare aber eee Clothing 40 
RLU aeons, eoieisrere ata siaicialtirals eiersterbinrs Clintons ecient siete Clothing 40 
JECTIEICS omoBO Tae See bo Una eeaoder TENA WEES ceo ence eee Clothing 20 
IMIG) 03a cae aoCOne aa SOCREeTIn (ATL ean Ou sieve, cette mentale caveh on Clothing 200 
ING GY Ng a EAB pA ee he te Soe Alle pamiven*.2 ese poche ian ene he Clothing 15 
Grp lains earpiece ater paiesa\e,eietose oe AMG pam’ Cir a sotith aude ee eines Clothing 10 
(Giiisbl ating sone tytareresctaye v-. ostecro Allegan Fmateain Sette eee Clothing 20 
Inibhin(tih) line ode ORce eA Spee aL ene Aligzant Si Cives baieaecnaiaenestne Clothing 16 
Branches aeiiee ie sone eee cient Clothing 32 
IBGAN CHA Acridisis sho ae chins lee ve ease Clothing 41 
Braricha se nap etarva sera ue teretevache Clothing 75 
Marquette Marquettesce thas oe ciee kone enon Glothing2)asaF ome eer eater ares 15 
Manistique S siaenache cee ciseinste cele PChoolerahtameweeraechie sent Clothing oi 3ack pecs ceiecchieee ort eae 50 
Ou ghtoMe gece cic cece cheaters FV OUTATOM Estee elec oatelsaraacice Clothing ecuador eee 50 
aD WROCK rose et ick wre tiene eee Hous htonean sos se atack sone Clothing emi dce ocean ace ees 16 
Ciassellt Meise a train: ork. helio eetacne Howghtonnaaternntictet cent GIGHNG greet cae cart ie ete ete 50 
( Ofaa) es Sue ereta n ain tied c Schoolerditesee: scree sere eaten Clobhitig $20 tt aes sero eee 40 
Mawatha), Pataderemec ces ctor Schooleraft mys sce cece kee Glothing a Shae ince eaten ae 40 
iMarblehesdis7.2 2.0. a ientele eeta oe Schooloraht ves taancmen seen ies Clothing ah kcsclonca ae noe 25 
MMlarauettes int cree awiee suse secievsinete Marquettetcs satis. vseeccakiecnites Glothing 2 spf ea geke cite etnias ave 35 
RB DIOID Ce Berl alee carseat Marduettorne ss. citnisete. trina ess Clothing) are these ote siseineees 200 
Marguetitercccce sos <ccad sacteane’ Marquette stant sirinnnete mien tioe Glothingr ie va cidsls| atone Oneheee 6 
INSrOUELUG, cs ne cciam sie cep taisetrer rts Marqguettaliccclssoctee aoeaneaine Glothing eens <i tree eres ee 100 
ICEL sige ist mcic sien tree hte see Marqucttel net oc cissac neh costes (Cloghin ge eetarte nc anyae imental teste 16 
ato heliekce ean cctccie seyerete see cees Marquette:sc.cis seteos ew cnnscens ClOphing 5. weveteiecisGrye tae hateltera ae ek 28 
MET CUetCR et eti. Mente cere eine Marquette. Sivek om eeenmiaree Clothing heer soot Cees 5 
IMANGUEELG ae tei, cei aeciette sree iter Marquettes..... Wiscasset Gloth ine Secrctrtcee serene sterner 11 
CHANG ep Acetic sone ereteelen ae Kalamazoo). srr. cas soar ce eronistere Household Management.............. 28 
PUASAS MTC ae iain.; Cyan sharers hie Acer Kalamazoo cen iss ct sulemanentets Household Management.............. 48 
MOUTON San cassie cre dies euesaivee aslo ache Walaniazo0e. stceuisnestinseee ’,..| Household Management.............. 54 
MRAMONG SCHOOL scales Bre: siwejeetetel sets Kealamazopiveatrntintsaer she cae Household Management.............. 38 
PAI aeetet retoiisiesa alalaisratsiq\cis/stx oats Household Management.............. 48 
WARES DUT gid metric ities! eee cierals Household Management.............. 16 
ELOTICINIB Starters Mictsiei sis cin's'empieievesalarets Household Management............. a1 
East Nankin ... Household Management......... 30 
TRINCul es Ga batter irae, ae a Age Househcld Management....... 40 
Pl OMOUL Mrs wtasce sweets lies de anics Household Management.............. 85 
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HOME ECONOMICS MEETINGS.—Concluded. 


Total 
Name of place. County. Subject. at- 

; tendance. 
ennvilletmuer. Aen cist mitosis oc Atle g anel scr ard Wa signs. Ura tiacyere Household Management.............. 50 
INET Sipser Ree Se ANSP aTh Tet. ids said aria ae soe Sees Household Management 45 
Woaylandt ee wens creas secre eae Allepania tin tam yee ees Household Management 36 
[elevatem on tentn crises Sesitea IManisteees tmnt ee mee ieee Household Management 900 
Oieer Os oer ce He Sn RR aE Allegan se aikciean cian ears Household Management 61 
Middievillerev 3 oo. bc ote IBY Vumgaes oa chibi ducati ceteris Household Management 96 
TADPECVIUGY. tae ort oc a okie Baring eae se cktn ae cone ees Household Management 39 
Drpesyrrorr eet. aoe ee cee IB airry eae eaee fee in a eg: Houschold Management 125 
IMenomines< oe 2) eget Pe sk Menominee wr tenia eis ele Household Management 26 
WECHOMNINEE? 2 cee vise te ota Menominee: cnc ccccoeeo serio Household Management 125 
Wiskelrel arin antics stroke: Gorebicte niece saao eee Household Management 14 

est ches hers regen) SF aR. Ore Wiextords ee eee ue een se Household Management. . 3 
Buckley...... ARSE HENCE Wexford = 2 Air. (ia Noon Be ers Household Management ‘45 
TRG LS ra qendioan tichtro EGeIIGe te tol elo aticre Serge OER Stic RE err ee pes rene star 0 A ae A aR 4,330 


INTERNATIONAL HARVESTER COMPANY, M. A. C., U. of M., WESTERN MICHIGAN DEVELOPMENT BUREAU 
G. R. & I. RY., AND P. M. RY., MEETINGS. ’ 


Total 
Name of place. . County. at- 
tendance. 
Pea DenID Uc men e yet tie wich c cm snitha tarayt cheval toni ake erayecs Seimnerseeeeee heres = Wen tren cece contac tes ihe seein oe aoe 80 
(Saralihitaey Oe Sere ee: = sorte tains ante wise, Goatees Ottawa eas at Nase cetera te ae 32e 
PAB OMY LS Ska tt coals hecnctoyeie aciers Marre ieroce weve OGLa Wa Misc eee en ee tne EE ESE ee 500 
TE IESG A cope Sp Apc BOD Rar eee ee nine aed ae Ottawa tsa ete Hon ae eae eal See A ee ns 460 
LGC GS rc I ch ein lee Rae ee a oe ING WAVEOT pete iis ee. oa soon eee ee ee 510 
LONER ees 5 ae Aen ta Once ae ene Cee: ar ae ORCC ON es cor cr OR Cana ae ere eee On 100 
TOV ES Ge dk Se eels Ere ae A oe cra Antrim'cxe teed ake aacre aoa hts ieee ee 325 
Ebr bom ODUIDES err ieissck bitte aatici es oceeloee wena fel pitti ener | Bee ore enc aie ae Oe OnE 475 
TER GRC Pe te aes ete MeN bie, Pea tae Eee GrandUbraverse it a satt ote cairo ee 256 
ARESIEN er Le el eh NSO Ott ASE STR OO CRTC AERP I eae ae ee Ai ds iCln Mee ees E 3,031 
GRAND TOTAL OF MEETINGS. 
Total 
at- 
tendance. 
ESCCATLLATTEG a ere ee tice Gta aetoe SPREE GTS ERA Pe MCE a Hope Aan RE NR EN Oe 
Home Economics. .... 


International Harvester 


Kast Lansing, Mich., June 30, 1920. 
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REPORT OF EXTENSION WORK IN FARM CROPS. 


Mr. R. J. Baldwin, M. A. C. 

Dear Mr. Baldwin :—I herewith present report of the Extension Work 
in Farm Crops for the past year. 

As you are aware the work in crops extension has been greatly in- 
fluenced by new developments in the agricultural field, such as the for- 
mation of the county and state organization of the Farm Bureau, and 
the great movement from country to city of farmers and farm help, 
amounting to approximately 9% in one year. 

On the other hand, the extension work in crops has had considerable 
influence on the development of the departments of the Farm Bureau, 
notably the department for the safe handling of. seeds. 

Mr. J. W. Nicolson, Extension Specialist in Crops and Secretary of the 
Crop Improvement Association was placed in charge of the seed depart- 
ment of the Farm Bureau and resigned as Extension Specialist March 
Ist. In his new capacity he continues as one of the directors of the 
Crop Improvement Association. The cooperation of the Crop Improve- 
ment Association and the seed department of the Farm Bureau will 
greatly aid in the wide spread distribution of sound seed of improved 
crops varieties. ; 

Such work as the purchase from the Northwest, under inspection, 
of Grimm and other northern grown varieties of alfalfa seed begun 
by Mr. Nicolson, while Extension Specialist and Secretary of the Mich- 
igan Crop Improveme nt Association, will be continued by the seed depart- 
ment of the Farm Bureau on a much more extensive scale. The seed 
department of the Farm Bureau will also cooperate with the Crop In- 
provement Association in the distribution of registered and certified 
seed of Rosen, rye, Red Rock wheat, Wolverine, Worthy, and College 
Success oats, improved varieties of barley and corn, Robust beans, ete. 

As Extension Specialist, Mr. Nicolson rendered great service to the 
State of Michigan in forwarding the use of improved varieties and en- 
couraging better methods of crop production. THis co-workers take pride 
in the fact that he has been selected for the important work of accom- 
plishing the development of the newly established Farm Bureau seed 
department. 

Briefly stated, the main lines of Farm Crops Extension are as follows: 

1.—Improvement in the yield and quality of crops through the wide 
spread introduction of improved crops varieties. 

2.—Cooperation with the county agricultural agents and farm bureaus 
in the development of crops projects, fair exhibits, ete. 

3.—Cooperative demonstrations of best production methods, variety 
adaptions, etc. 

4.—General extension correspondence, news letters, addresses, ete. 

The first of these projects is made particularly effective through the 
cooperation of the Michigan Crop Improvement Association, an organ- 
ization of Michigan farmers who are interested in the growing of the 
highest yielding varieties, using best methods of cultivation and fertil- 
ization. 
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On April Ist, Professor A. L. Bibbins was appointed [Extension 
Specialist in Farm Crops (three-fourths time) and elected by the Di- 
rectors of the Association to serve as secretary. 

At the present time, the members of the Michigan Crop Improvement 
Association number approximately 600 farmers who are actively en- 
gaged in the production of high yielding seed from selected strains, 
developed by the plant breeder of the Michigan Agricultural College. 
Briefly the machinery of distribution is as follows: ; 

Varieties developed by the plant breeding work of the Crops section 
which have proven their outstanding worth in comparative tests, are in- 
creased on the Farm Crops section increase plats and distributed to 
members of Crop Improvement Association for further increase. 

The Secretary of the Association maintains a careful registry of all 
strains distributed and the association supports a careful inspection of 
grain in the field and after threshing. Fields, which pass the certifica- 
tion requirements of the Association are certified and sold at a price 
agreed upon by the growers, under guarantee. The inspection of grains 
in the field is carried on. under the direction of the Farm Crops depart- 
ment. 

The work of the Association continues to be particularly effective for 
the distribution of Rosen rye, Red Rock wheat, Michigan 2-Row and 
Black Barbless barley, Wolverine and College Wonder oats, Robust beans 
and improved varieties of corn. Under the new arrangement, existing with 
the Farm Bureau seed department, the distribution of these varieties is 
facilitated by that organization. While the Crop Improvement Associa- 
tion continues to publish a seed list, the commercial sale of seed will be 
very largely directed through this new channel. 

Mr. A. L. Bibbins, Secretary of the Crop Improvement Association, 
reports the following cooperative demonstrations with pure seed of high 
yielding varieties with members of the association : 


PEGIOTCEHRIO AIS e ed ea kc hae te ohn a Okie Mattia eer ase 44 
MEGS eed OTIS, CIATION oho sa.s ats a aioe octe sickest oho s 37 
edie reeds WV Miter YBaLlCy . c.g <cstoawtee s+ ye oe 6 6.8 6 
COMCRC CUE NY CAL cian: o crs cncehee las) «Geer hon, Plies eaat ran 32 
NSCS CCM ke OMG ere ae Spaved ate azo ont vse eae of ate. ae iso 74 
Redioreed: HRObust “Beane 2.5 cis x eisc2 aayetecs ape 3)'a loves 17 
Pediereete Marly WV OWE ir oa 4 wlaels che cielorg peur, #12 « 32 
PEGS reGda SOV Beam ge. ii.(oesele ie cece, poege lobo ahs 2) avers 21 


2.—County Agents and Farm Bureau Cooperation in Crops Work. 
This project was largely under the direction of Mr. William Murphy 
until the date of his resignation, April 1st, to serve as County Agent in 
Macomb county. On May Ist, Mr. H. C. Rather was appointed to take 
charge of this project. 

The organization of numerous county farm bureaus and the conse- 
quent effect on the work of the county agricultural agents, has made it 
necessary to follow closely the new developments in county organiza- 
tions, and to devise methods of insuring the most useful cooperation in 
methods related to crop production. Increased demands for service 
are now being placed upon extension specialists in crops as a result of 
the more complete organization of farmers throughout the State. 


166 STATE BOARD OF AGRICULTURE. 


Additional interest has lately been taken in crops exhibits at state and 
county farmers’ organization fair exhibits. During the present season 
arrangements have been made to hold exhibits at state and county 
farmer’s organization fairs and three leading State Fairs—Detroit, 
Grand Rapids, and Bay City—and with a number of county agents and 
farm bureaus. During the past year the following exhibits were held: 


Estimated Attendance at #xhibit. 


Michigan State Fair, Detroit,-60 ft. Wall & Table Space....... 75,000 
Jackson County Fair, Jackson, 30 ft. Wall & Table Space...... 15,000 
West Michigan State Fair, Grand Rapids, 50 ft. Space......... 70,000 
North Eastern State Fair, Bay City, 35 ft. Space............. 20,000 
Chicago International, Chicago, 70 ft. (Special appropriation 

hy beard o: Aoriculture, Ma Ao3O) 0 toe cc. ace oe eee 100,000 


Michigan Crop Imp. Ass’n Exhibit (Farmer’s Week) 300 ft.... 6,000 
In addition to these, demonstrations were conducted at twelve 
small fairs with total of 155 ft. space and total attendance of 100,000 


3.—Cooperative demonstrations of variety adaptation and cultural 
methods. The organization of county farm bureaus on a firm basis has 
apparently greatly stimulated the need for information regarding the 
leading crop varieties, since the formation of cooperative farmers’ or- 
ganization has led to a clear understanding of the need of standardized 
production. In order to provide this information and to furnish also a 
safe basis for the introduction of new yarieties, it has been necessary to 
establish a department of cooperative tests. 

One-third of the time of the man in charge of cooperative tests is 
carried on Experiment Station payroll and two-thirds on Extension. 
The cost of seed, special apparatus, and the planting of plats, ete., is 
carried on Experiment Station funds. The Extension funds pay for 
two-thirds time of the man in charge, and traveling expenses. During 
the period of the year when not engaged in planting tests, the specialist 
gives his time to demonstration work. Mr. D. F. Rainey who is at 
present in charge of this work, reports the following tests now in pro- 
cess: 


Emmet—Barley, Soy Beans. 

Kalkaska—Barley, Soy Beans. 

Montcalm—Barley, Oats, Soy Beans, Corn. 
Macomb—Barley, Oats and Corn. 

Wayne—Barley, Oats, Soy Beans, Corn. 
Calhoun—Barley, Oats, Soy Beans, Field Beans, Corn. 
Van Buren—Barley, Oats, Soy Beans, Corn, Alfalfa, Wheat. 
Lapeer—-Oats. 

Benzie—Soy Beans, Corn. 

Manistee—Noy Beans. 

Eaton—Soy Beans. 

Tuscola—Soy Beans, 3 Corn, 1 Wheat. 
Monroe—Wheat. 

Ingham—Soy Beans, Field Beans, Corn. 

Branch—W heat. 

Huron—Field Beans. 
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Ottawa—Corn, Alfalfa. 
Washtenaw—Corn. 
Hillsdale—Corn. 

St. Clair—2 Wheat. 


4.— General Extension—correspondence, news letters, addresses, etc:— 

At irregular intervals the department has issued twelve farm crops 
news letters on timely subjects which are mailed to the county agents 
and about nine hundred farmers throughout the State. in addition to 
this, there have been published 350,000 Extension circulars on Michigan 
Rosen rye, also one hundred and ten articles to 450 rural papers of 
the State. We are informed that this publicity service is highly valued. 

Members of the department are called upon to carry an extensive cor- 
respondence in answering the inquiries of county agents and farmers 
concerning their crop products problems. é 


Summary of Correspondence— July 1, 1919—July 1, 1920. 


NiMmperD Ol tiret Class letters <.s%r. oo tk ae w 2 Saree o 7094 
NWoumberiof second: class: letterss..3.0 Sc a gescle Geo v's 16427 


The effectiveness of extension work in farm crops has been greatly 
stabilized through closer association with experimental and college 
work. This is accomplished through placing the offices and working 
laboratories of extension workers in close contact with those of station 
and college workers, thus giving the men in various lines of work fre- 
quent opportunity for close association ‘and interchange of ideas. The 
placing of one extension man on college work for part time and another 
specialist on experiment station roll for part time has further cemented 
the relationship between these departments. At times when general 
calls from the field have placed a heavy load on extension workers, this 
_ close association with the college and station staff aids greatly in 
meeting emergencies. 

I wish to express my great appreciation and the appreciation of the 
Farm Crops Staff engaged in extension work for the hearty cooperation 
of our co-workers in other departments, and of county agricultural agents 
throughout the State, whose efforts have made possible the accomplish- 
ment of the majority of our projects. 

The extension activities, during the past year, have been called upon to 
meet new situations with increased responsibility. Every effort has 
been made to place the extension work on a basis to meet with the 
intensified demand for service which is anticipated during the coming 
years. 

Cordially yours, 
J. F. COX, 
Professor of Farm Crops. 


East Lansing, Mich., June 30, 1920. 
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Director R. J. Baldwin, 
Extension Division, 
Dear Director Baldwin :—The following is a brief report of the work 
in farm crops extension performed by the writer between July 1, 1919 and 
March 1, 1920. 


AGIs “VASTLCU? aia chee bees i eae eee ee eee 160 
HentOnustrations elas. 75. ahs so eel eek ee 4 
Attendance jai DemonstGy tions t bos '. 2s See ee 235 
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The results of the cooperative work can be compiled by my successor 
from the records. 
Very truly yours, 
J. W. NICOLSON, 
Manager Seed Department. 


ANNUAL REPORT OF THE EXTENSION SPECIALIST IN 
DAIRYING. 


The work of the Extension Specialist in Dairying during the past year 
has consisted mostly in aiding in organizing and supervising cow testing 
associations, teaching in extension schools and attending general com- 
munity meetings at which dairying problems and organizations were dis- 
cussed. The work during the past year has been of a slightly broader 
nature than in the past, due to the unprecedented growth of the State 
Farm Bureau and the development of the boys and girls’ live stock club 
work. . 

July 1, 1919 there were thirteen cooperative cow testing associations 
in Michigan with a membership of 349 farmers owning 4205 cows. 

Fourteen cooperative cow testing associations were active in Michigan 
July 1, 1920 and were as follows: 


1. Kent County Cooperative Cow Testing Association. 

2. Eaton County Cooperative Cow Testing Association. 

3. Western Allegan County Cooperative Cow Testing Association. 
4. Osceola County Cooperative Cow Testing Association. 

5. Branch County Cooperative Cow Testing Association. 

6. First Cloverland Cooperative Cow Testing Association. 

i. Gogebic County Cooperative Cow Testing Association. 

8 West Barry County Cooperative Cow Testing Association. 
9. Emmet County Cooperative Cow Testing Association. 

10. Van Buren County Cooperative Cow Testing Association. 
11. St. Joseph County Cooperative Cow Testing Association. 

12. Macomb County Cooperative Cow Testing Association. 

13. Lapeer County Cooperative Cow Testing Association. 

14. Wayne County Cooperative Cow Testing Association No. 2. 
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There were in these fourteen associations July 1, 1920, 367 members 
owning 4095 cows. 

The association work has had, for the most part, a healthy growth 
during the past year. Six of the associations operating last year dis- 
continued, new ones taking their places. Requests are coming in for 
assistance in organizing and for men to take charge. These requests 
are coming both from the older established dairy regions, especially the 
whole milk producing sections where dairy men desire to get records that 
will give them some idea of the cost of producing their product, and 
also from the newer dairy regions of the upper part of the lower penin- 
sula and in the upper peninsula where the dairy industry is developing 
rapidly. There are six or eight counties at the present time planning 
to organize at least one association within the next six or eight months. 

There is also considerable interest manifested in cooperative bull as- 
sociations. No new bull associations have been organized during the 
year. Aid has been given several of the existing associations. 

It would have been impossible to have carried on the cow testing 
association work during the past year without the loyal support of the 
county agents in the respective counties where the associations are 
located. It is becoming impossible, because of the limited size of the 
force and from the fact that the work is wide spread, to give it more than 
general supervision from this office together with aid in the securing and 
training of men to take charge of the work. The existence and success- 
ful operation of these associations is due in a large part to the loyal 
support and timely aid of the county agents in the counties in which 
they are located. 

Extension Schools: Instruction was given in three two-day and thirty- 
two one-day extension schools by the extension specialist in dairying 
during the winter. 
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The following table gives a brief summary of the field work of the ex- 
tension specialist in dairying, other than extension schools from July 
1, 1919, to July 1, 1920. 
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J. A. WALDRON. 


East Lansing, Mich., June 30, 1920. 
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REPORT OF THE EXTENSION WORK IN HORTICULTURE. 


The work has been carried out similar to previous years except that 
more emphasis is being put on the demonstrationai phase of orchard 
and vineyard fertilization. 

The time of the specialist was taken from October 7th to January Ist - 
by the Horticultural department to meet the emergency need of an in- 
structor. This interfered somewhat with the field work plans. Most 
of the work is done in cooperation with the county agricultural agents. 
The Horticultural department is assisting by furnishing most of the 
commercial fertilizer used in demonstrations. The Fennville Fruit Ex- 
change is assisting by furnishing fertilizer used in local orchards. Some 
of the owners furnish material as well as the plot and necessary atten- 
tion. Better work could be done and more accurate results obtained 
were the extension specialist able to have funds for material used in 
demonstrations and be responsible for its efficient employment. 

What is known as farm visits do not accomplish ordinarily a wide- 
felt benefit. Hence they are not encouraged, but some are necessary 
to get a working knowledge of the industry in each section. Numerous ~ 
requests are made for such visits. Such have to be refused or delayed. 
Unless some other way of handling such service is devised it will con- 
tinue to take much time from constructive demonstration. 


ORCHARD FERTILIZER DEMONSTRATIONS. 


i : Benzie Allegan |Van Buren] Berrien 
Kind fruit. County. | County. | County. | County. 
s 
LD ORAS SR BS Bue eine ao Pn SRO Neictr Me, sibs ies Rent eao ee 2), Were Ck Mam Peige 1 3 1 1 
IBIS Sch SIRE Te RERSIe Pe es] Se eee coke eee Rg ani cena er RiULA Beyer ae UN irae ane 1 
TEEET ED 46 398 GTO SESE ES nee En Cp Oe Be ee tel ie od RU eagle ok 1 1 1 1 
COTTE a8 cage TEC ea ae Ie) LUE Rane. SOP ORR Ro AS a 1 1 Le iataece rae 
OCT ADE Merrett ees Ee sev caics Lda Nacasatana ute ara eres hicks Mecca Nee aeN Meee ae eal ened CR ee 2 2 
IBSEN BUDE sei deh Sh 1s EERE ST UES ETS A Str eh ea eed ba ira ii gL Rees (0 Cia ate 1 Be aoe 1 


Two of the vineyard plots were started last year. The rest were started 
this year and are planned to run three years. Notes are kept on char- 
acter of growth, and crop records as well as trunk measurements 
when possible. Usually thirty trees are under treatment and the 
plan is to provide a place where all interested growers can observe the 
use of nitrate, phosphate and potash. In some cases different cover 
crops are used. Sixteen days work in the field were taken of the special- 


ist’s time this spring and he was actively assisted by the county agricul- 
tural agents. 
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PRUNING DEMONSTRATIONS. 


These were held at twenty-two different places with an attendance of 
177. They are essentially schools and so far have not been held for fol- 
low-up work. 


LANDSCAPE DEMONSTRATIONS. 


These are to encourage the planting of the ground about farm homes. 
Sketches of plans and the needed shrubbery are prepared. During the 
spring these plans are followed out with the assistance of the specialist. 
This is an important service but cannot be developed without more 
help. Hight were handled this season. 


PACKING DEMONSTRATIONS, 


But two such schools were held. They need an advance trip to make 
proper preparations in order to be successful. Six days were spent at- 
tending horticultural meetings of various kinds where no lecture was 
given. 

Three monthly news letters have been sent out since January to 
county agents and fruit associations. Four special articles for farm 
bureau papers were sent out. One circular on grape culture was written 
but has not been published. Nine days were taken to judge the fruit ex- 
hibits at five different fairs. This is valuable experience for the special- 
ist. There should be a school arranged by fair officials to allow the 
judge to give instructions relative to making proper exhibits of the 
various fruits. 
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; J.T PICKBORD. 
Kast Lansing, Mich., June 30, 1920. 
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REPORT OF EXTENSION WORK WITH POTATOES AND VEGE- 
TABLES. 


Potatoes: The extension work with potatoes was carried on during 
the fiscal year beginning July 1st, 1919 in much the same manner as here- 
tofore. Mr. H. C. Moore who was on leave of absence to engage in war 
work returned and assisted in the potato work during the year. 

Emphasis was placed on potato seed plot work and on keeping records 
of the work. 

Briefly stated, the object of this work is to encourage such practices 
as will help to bring about: 

Lower cost of production. 

Better quality seed and table stock. 

More stable markets and uniform see 

Greater net profit for the growers 

Greater value, per dollar invested, ‘for the consumer. 

Some of the specific things which we have encouraged with a view of 
bringing about the desired results are 

(a) Hill selection of tubers for seed. 

(b) The planting of seed plots. 

(c) Green or sun sprouting of the seed. 

(d) Seed treatment to prevent scab and black seurf (rhizoctonia). 

(e) Making comparative tests of seed secured from different sources. 

(f) More general and judicious use of commercial fertilizers. 

(g) Closer planting on rich soils to increase the yield and lower 

the cost of production per hundred pounds. 

(h) More common and more thorough use of Bordeaux. 

Cooperation. The potato work has been carried on in cooperation 
with the county farm bureaus and with the Mic higan Potato Exchange. 

The county agents secured the men with whom the work was done. 
They also assisted with the work and in getting us to and from demon- 
stration fields and places where meetings were held. 


POR SS be 


Field Demonstrations and Meetings. 


There were 71 field demonstrations held during the year with an at- 
tendance of 543. The rather small attendance at these meetings was due 
largely to the shortage of help on the farms. There were 456 farms 
visited for specific purposes. 


Lectures. 

There were 58 lectures given during the year with an attendance of 
4,084. This includes the extension schools, institutes, and special meet- 
ings. 


Standardization of Varieties. 


Much progress has been made in getting growers, especially those who 
are members of the Michigan Potato Exchange to grow only the Late 
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Petoskey (Petoskey Golden Russet) variety. Much time was spent in 
locating fields of this variety which could be recommended for seed. 
Many of the associations planted seed plots under the supervision of the 
county agents and extension specialists. The seed from these will be 
used for distribution to the various members of the associations who do 
not have good seed of their own. 


Seed Certification. 


The certification of potatoes has become a necessity in Michigan. Mr. 
Moore and myself are developing this line of work in cooperation with 
the Michigan Potato Producers’ Association. 


Vegetable Work. 


The fact that the writer is Organization Secretary of the Vegetable 
Growers’ Association of America has necessitated the giving of much 
time and study to vegetable growers’ problems and especially those 
having to do with methods of organization. A plan of federating the 
various state and local associations with the National has been worked 

out. This plan includes cooperation with the National Farm Bureau 
- Federation and with such state and county farm bureaus as wish to 
cooperate. 


Special Work with Pea Growers. 


There developed a demand for special work with the pea growers and 
especially those who grow peas for the canneries. Mr. Moore has given 
this work special attention. It consists of demonstrations with variety 
and fertilizer tests and in the securing of cost of production records. 


Correspondence. 


The amount of correspondence handled by this office had developed 
to such an extent that a full time stenographer became a necessity. 


Publications. 


A large number of special articles have been written for agricultural 
papers. Timely articles have been prepared and mailed to county agents 
or sent to State papers through the publicity department of the College. 


Potato Work in the Upper Peninsula. 


Mr. Moore and the writer spent a week in the Upper Peninsula. The 
work there has been supervised by J. W. Weston who has kept in close 
touch with this office. 

: CWE WEALD, 
East Lansing, Mich., June 30, 1920. 
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REPORT OF EXTENSION WORK IN MUCK CROPS 


The activities of the extension work in muck crops is differentiated 
into two phases. (1) Assisting the farmers engaged in farming muck 
land with the special questions which his distinct type of agriculture 
presents. (2) To stimulate an interest in muck soil and reveal the 
potentialities of the large swamp acreage in Michigan which is at present 
undeveloped and of little value. 

To properly articulate this year’s work with that of the previous year 
it is necessary to review briefly the problem as a whole. 

The agricultural utilization of muck and peat soils presents a com- 
pletely distinct premise from that of the reclamation and utilization 
of virgin upland soils. This has been discussed more fully in a paper read 
at the annual meeting of the American Peat Society September, 1919.* 
It emphasized the fact that muck farming in any of its phases could not 
be carried on from a point of view based on upland experience. Muck 
and peat soils, organic in origin, with an excess of organic matter and 
nitrogen bearing substances, deficient in mineral content, chiefly phos- 
phorus and potassium, undergoing rapid change physically, chemically 
and biologically are not only distinct but present features almost con- 
trary to the characteristic features of the average upland soil. The 
causes for failure in muck farming have in many instances been due to 
a lack of appreciation of these facts. It is evident that the entire 
system of farm management and soil handling must be different from 
upland practices. Not only are the ordinary farm practices unique in 
muck farming but the crop varieties, as corn, oats and hay adapted to 
the upland are usually not suitable for the muck. 

For a more complete analysis of this point of view the paper men- 
tioned above may be consulted. 

An extension worker dealing with a new field of agriculture with 
unique and special problems concerning which the published practical 
information is very limited, speedily became a medium for the exchange 
of profitable experiences and methods and questions concerning every 
phase of this type of agriculture. This made it necessary to organize 
the Michigan Muck Farmers Association in 1919, which held three well 
attended semi-annual meetings. The development and results derived 
from the organization are made the subject of a main part of this report 
because unquestionably the most effective part of the extension work in 
assisting muck farmers is being carried out through this organization. 
In February, 1920, a three day meeting was held. The program was 
chiefly made up of papers given by muck farmers with whom this office 
had been cooperating. The first day was given to the use of muck as a 
fertilizer. The second and third days were given to a discussion of 
Muck Farm Management. Professor A. J. Alway University of Minne- 
sota, gave two addresses. The benefits of the organization beyond the 
educational value are deserving of mention. The members of the asso- 
ciation have been a fruitful source of information for the extension 


*Muck Farm Management in Michigan. Journal American Peat Society, July, 1920. 
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worker, on the most profitable and advisable systems of muck farm 
management in various parts of the State. The importance of first hand 
information on a subject which has a scanty literature, availability of 
experiences and observations of successful men which otherwise would 
be lost, the contact with ideas and traditions of the men engaged in the 
work in which the interests of the extension worker live, all have been 
made possible by the Michigan Muck Farmers’ Association. 

The influence of an organized group of men with kindred interest 
makes possible a valuable coordinated influence for worthy agricultural 
legislation. Lastly, it is important to note, that all the experimental 
and demonstration work carried out on muck was very easily and simply 
arranged with members of the Association whose confidence had been 
secured. Thus in each community they became representatives of the 
extension office and of their organization. 

The results of the demonstrations last year were unsatisfactory due to 
the continued hot dry spell which was general in this State, but a number 
of interesting facts were noted affirming the previous year’s experience. 

These are briefly given. The value of field peas as frost resistant 
legumes, the sunflowers as a frost resistant plant for silage, the soy 
bean as a rapid growing hay crop, the value of rye as a grain where muck 
is properly handled, the importance of thorough rolling, as an import- 
ant practice on muck lands; the importance of hay and sugar beets as 
cash crops for muck soil, the value of vetch as a spring or fall planted 
legume; the factors governing drainage of different types of muck. 

A very small part of the muck lands of Michigan, less than one per 
cent, is being utilized. A very small percentage of these areas is being in- 
tensively cultivated. While a large part of the extension work is among 
the intensive celery, onion and mint growers, the future development of 
Michigan muck lands lies in the handling of these soils from an ex- 
tensive point of view. The problem is largely to ascertain the plan for 
farming muck lands profitably, in growing staple standard crops and 
not special risky vegetable crops which are easily overproduced. Thus, 
special attention has been given to the question of farm management and 
acquainting muck farmers with the profitable practices of other muck 
farmers. A safe system of farm management for muck land has been 
evolved. An outline is given in the published article mentioned above, 
beef or dairy cattle, oats and peas, corn, or sunflowers for silage, beets and 
hay as cash crops. The most important and most valuable crop for 
which the: muck lands of Michigan can be adapted is the sugar beet. 
Careful observations and information of value have been extended to 
muck farmers relative to the fertilization, the handling of the muck 
for sugar beet production of high sugar content. At the time of this 
writing a visit to the field of L. C. Robart at Eaton Rapids revealed 
numerous plants with beets weighing a pound or more. This crop repre- 
sents a demonstration in the sense that the writer was responsible for 
the direction for planting and the fertilization of this crop. 

Demonstrations. are now being carried on to point out the fertilizer 
needs and suggested crops to fit into a plan for extensive muck farm 
Management on different types of muck: Croswell, Brown City, Traverse 
Jity, Bitely, Niles, Eaton Rapids. The crops are selected varieties, of 
course adapted to muck: Sunflowers, soy beans, beets, Japanese millet, 
Selected varieties of corn, field peas. : 
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Demonstrations to determine fertilizer requirements are being carried 
out on intensive crops. 
4—Kalamazoo, celery. 
4—Portage, celery. 
1—Croswell, spinach, beets. 
1—Leslie, onions, celery. 


It is recognized that the value of these lands must be proved before 
capital will become interested in the reclamation of our large muck 
areas. Considerable attention has been given to the accumulation of 
data of value to development projects—the special type of drainage ma- 
chinery, and the methods of clearing and breaking up these soils eco- 
nomically. It is assumed that every possible encouragement should 
be given to men interested in the development of this tremendous re- 
source which is now practically unused. 

It is evident that there should be a source of information and advice 
on the various types of muck in Michigan to protect buyers who desire 
unbiased adyice and to encourage prospective development. This office 
has functioned in this capacity by collecting information and giving 
advice on reclamation projects. | 

Data has been accumulated for the immediate publication of a bulletin 
on the handling of muck soils and muck crops. 


EZRA LEVIN. 
Nast Lansing, Mich., June 30, 1920. 


REPORT OF EXTENSION WORK IN ENTOMOLOGY. 


The work of the extension specialist in Entomology has consisted al- 
most exclusively of giving advice and aid in control of insect enemies of 
agriculture. Much of this has been in response to requests and the re- 
mainder has been in cooperation with county agents in the various 
parts of the State. Much of the time the effort has taken the form of 
making addresses at granges, extension schools, and meetings of farmers, 
wherever the demand or the outlook made it seem profitable. 

During the last half of the summer of 1919 much attention Was paid to 
a search for European corn-borer. Different districts which might have 
been accidentally infested in the past and overlooked, were visited, in an 
effort to locate areas of infestation, should any exist. Following this, 
in view of the fact that the Hessian-fly is on the increase in Michigan, 
efforts were made to induce farmers to sow their wheat on a fly-free date, 
especially in the southern part of the State. At the same time the search 
for the corn-borer was kept up. 

Immediately after the winter set in, efforts were made by personal 
visits to influence the Supervisors in the northern counties, through the 
county agents, to prepare for the coming grasshopper campaign in 1920, 
by supplying themselves with poison at a time when the price was down; 
and in due course much effort was expended during the spring and early 
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summer of 1920 in encouraging and forwarding the suppression of the 
grasshopper epidemic by directing the work and supplying directions 
for treatment. 

At intervals during all this time trips have been made to give special 
advice in cases of difficulty in orchards, in the flour-mill, in greenhouses, 
and in several cases where white ants were injuring dwellings. 

During the winter and early spring, arrangements were made for the 
establishment of observation stations for the purpose of making records 
of the time of flight of the second generation of the codling moth. 

During Farmers’ Week the entire time was expended in trying to be 
helpful to visiting farmers both by word, and by explaining exhibits 
which were planned to educate the growers to new insects or to new facts 
concerning old -pests. 


Yours respectfully, 
Ey ME EEAIN 
Eixtension Specialist in Entomology. 
East Lansing, Mich., June 30, 1920. 


REPORT OF EXTENSION WORK IN APICULTURE. 


This has been a good year among the beekeepers of Michigan, especial- 
ly in an educational way. The old is passing and the new is coming. 
The “side line” beekeeper is passing and an increasing number of persons 
are making beekeeping a specialty. The so-called “box” or crossed-comb 
hive has been outlawed, and many colonies of bees have been transferred 
into modern hives. Many beekeepers have been instructed during the 
year how to treat diseased colonies and to apply better methods. 

At the State Fair at Detroit an exhibit from the Michigan Agricul- 
tural College was made and talks on beekeeping and answers to questions 
given. 

The greater part of the year was taken up with field work, visiting 
beekeepers, holding meetings for beekeepers and giving demonstrations of 
best methods. 

During nine months of the year two hundred and twenty-five farms 
and owners of bees were visited. Twenty-four county and other meet- 
ings were held. Twenty-three addresses were given, the whole attend- 
ance at these meetings being five hundred and sixty-five. Tor three 
months during the winter, time was largely given to holding county bee 
schools, two days in a county. Twenty-five counties were thus visited. 
The total attendance at these schools was three hundred and eighteen, 
with three hour sessions each in the morning and in the afternoon, given 
to the important questions in beekeeping. 

Two meetings of State Beekeepers’ Association were attended. 

Two county fairs were visited with exhibits, where many questions 
were considered. 

Thirty-five counties of the State now have beekeeper’s organizations 
through which meetings and other interests are considered. 

The year began with drouth conditions in many parts of the State 

23 
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and the winter was long and severe, with heavy losses, which somewhat 
lessened the number of beekeepers, ‘put those who are really interested 
are coming to see the value of a specialized industry. Our policy is to 
“make better beekeepers” and to utilize the splendid nectar resources of 
Michigan. 

Like all educational processes it takes time to see results. It takes 
time to build the great honey production industry which we should 
have. 

Respectfully submitted. 
EDWIN EWELL, 
Extension Specialist in Apiculture. 


East Lansing, Mich., June 30, 1920. 


REPORT OF EXTENSION WORK IN FORESTRY. 


There has been a good healthy interest shown all over the State in 
the forestry work. Farmers were calling on this office continually for 
assistance in the care and management of their farm woodlands and 
in marketing of the products cut from them. The assistance given 
along this line has perhaps been the most outstanding piece of extension 
WwW ork carried on this year. 

Two State conferences were attended, and the Forestry Project was 
presented to the county agents. Personal service was provided for 
county agents and communities where particular interest was sue 
along forestry lines. 

A community tree planting project was started, and ten acres of light 
rolling land was planted to white pine. The project was led by the 
county agent who had the cooperation of the high school teacher and 
the high “school boys. The students assisted in the planting work for 
two days and incorporated the data collected into their agricultural 
project for the year. 

Exhibits were shown and demonstrations carried on at the Michigan 
State Fair and the Western Michigan Fair. The booths were well at- 
tended, and a great deal of interest was shown in the tree planting and 
the windbreak projects. This latter project is being favorably received 
by farmers, and the next few years will see many w imdbreaks started on 
Michigan farms. 

The problems on the control of shifting sands are still commanding 
the attention of the county agents and this office, and the coming spring 
will see the follow-up w ork continued on the Harlem Demonstration in 
Ottawa county and on the Loss Demonstration in Muskegon county. 
Several other communities have requested this office to conduct demon- 
strations of a like nature. 

The culture of basket willows promises to be a good source of income 
for farmers owning pieces of Jand which are too wet to farm. Already 
several communities have made arrangements with their county agents 

for work on this project. 
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Respectfully submitted, 
hi. C. MANDENBERG, 
Ixtension Specialist in Forestry. 
Kast Lansing, Mich., June 30, 1920. 
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REPORT OF EXTENSION WORK IN POULTRY HUSBANDRY. 


The report of extension work in Poultry Husbandry herein submitted, 
extends over a period of five and one-half months. Leave of absence 
was granted the present extension specialist from October to mid April. 
The type of work conducted during the balance of the year has been 
limited largely to farm flock culling demonstrations. The increasing de- 
mand, among our farmers for a practical knowledge of the character- 
istics that constitute both profitable and non-profitable hens has created 
state wide interest in this culling work. The summer and fall months 
are devoted almost entirely to this form of extension work, because of 
the economic advantages of disposing of unproductive hens immediately 
upon the completion of their laying cycle and also because of the fact 
that certain physical tests are only applicable during this period. 

In endeavoring to comply with the large number of requests from the 
county farm bureaus for demonstrations it was found necessary to allot 
only two days to each county. Obviously each county must have a 
definitely organized program to use the specialist’s time to greatest ad- 
vantage. In most cases the specialist, in cooperation with the county 
agent, would hold a meeting in each township. This provided an op- 
portunity for training a leader in each township to do follow-up work 
assisted by the county agent where necessary. The specialist in order 
to work most effectively arranged his itinerary so that a greater amount 
of territory could be covered by introducing the work in the southern 
counties first and migrating north with the march of season. Thus a 
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systematic campaign was conducted, the specialist arranging the State 
schedule and the county agricultural agent conducting a systematic 
campaign by townships within the county. . 

The actual number of unprofitable hens existing in our farm flocks 
averaged yery closely to 30%. In view of the fact that Michigan has an 
ageregate of more than thirteen million hens and in view of the further 
fact that it now costs approximately $2.50 a year to maintain a hen, only 
then can the importance of this work be realized. 

While the culling demonstrations are made the major project, all other 
farm poultry problems receive due recognition and attention. The op- 
portunity for suggesting environment as a factor in egg production pre- 
sents itself at the close of each demonstration. 


LITERATURE. 


An extension poultry bulletin on the “Culling of Hens and Chicks” 
has been published and many thousands of copies circulated. Mimeo- 
graph copies of laying rations, chick rations and other literature, deal- 
ing with farm poultry problems have been furnished all agricultural 
agents in the State for distribution. 


DEMONSTRATION FARMS. 


The poultry demonstration farms inaugurated two years ago, are still 
in operation, furnishing valuable data on the cost of production, and 
other information of value to every poultry producer. As a result of 
this culling work state wide enthusiasm is being manifested in utility 
poultry. Breeders are anxious for open competition in egg laying con- 
tests. By means of such contests the best poultry interests in the State 
can only be served. 

Summary of work performed during 54 months of past fiscal year. 


No. Attendance Average 

VDT AVASTESH ss0- 5 «Suga sleyactwoe sane po ee 422 

Poultry Culling Demonstrations.... 252 53505 21 
hectare: MCCUU ES: GA. atk cea ey ) 668 74 
Fairs (Utility poultry judging)..... 2 

Demonstrahion Marni: iy nec p tae oe 32 

Mounties. visited. caf v0 paca Segre are 46 

Wegple Served. apis) bans skis Pies ate 5973 


EE. CC. FOREMAN. 
Kast Lansing, Mich., June 30, 1920. 
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REPORT OF EXTENSION SPECIALIST IN POULTRY. 


July 
47 culling demonstrations with an attendance of......... 342 
The work took place in Allegan, Kent and Saginaw. 
1 meeting was canceled. 
2 days were spent in the office. 
7 days vacation. 


Papalearrendances ail TNCCUIGS 7s cacira 2 ara) fate sla acote eg, Selcaer 0p 342 
August 

7 culling demonstrations with attendance of............... 32 

PeCLUTeS. Willie dbteNGailCe: Ole scl... cc < see «=< j0 p70 Conn San se 115 

2 canning demonstrations with attendance of.............. D4 


2 days spent in charge of laying contest at State Fair. 

12 days spent in office. 

Mipralcat en ance At MeCECLIMES (5 Ss ste ates ati ots wi Blavetors'tecegs a «eh 201 
The work took place in Kent, Wayne and Ottawa counties, 


September 
13 culling demonstrations with an attendance of........... 188 
1 farm visit. 
Scleepares with, an attendance OF <. ysn a. ses weirs ne 6 oe wil a DD 
4 days spent in the office. 
Wntal attendance car oMeeCtimons ssc1s aaccs 6 Pos Srace ee os oan A oe 243 
The work took place in Manistee, Sanilac, and St. Clair 

counties. 


October 
34 culling demonstrations with an attendance of.......... 547 
PAPC Mires wy tle Vi AL CCMO ANCE, Oli... oe oiete sherc! ace occ; afc oye arava! Saleen AG 
10 days spent in office. ; 
opal pend ANGE At <MeECUINGS: 0. o. cis.5 cice esis ca Pera tee sigere 593 
Work took place in Barry, Allegan, Jackson, Kalamazoo, 
Hillsdale, Saginaw, Kent and Berrien counties. 


November 


6 days spent in attending conference of Home Demonstra- 
tion Agents. 


canning demonstrations............ Bia oh sen tadake ions ate see gare ae 
Sian CeUTONStaLlONS ene 7. Aiko, og cle ore oh oiar dain s atest eoane bs 45 
aeectM et as ai hee Set A) oh aanalian cecue etoho te = aheberara te ener eo aydie Sona Bre lade e 65 


day spent in judging at boys’ and girls’ club meeting. 

meeting canceled. 

6 days in office. 

Migtalm AULCNMANGEs oe. ton Hise were Sia Vow an tdlale STs DOS oer oles eds 152 
Work took place in Sanilac, Wayne, Saginaw, Berrien and 
Washtenaw counties. 


Me HR CO LOD 
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December 
Peenlling (CemoOustra vious. -etcr eee ts aoe cae eee Re ae 118 
PLMER ULES 5 ta cee: o as swear nroiw a RUNS oP oieayS ths ocaes, pera ne Naga ome 54 


5 days spent in the office. 

6 days vacation. 

Total attendance at meee geaMase ss Bue p usin deters uptsn sme ee nee ae 

The work took place in Monroe, Washtenaw, Ottawa, Oak- 
land, Manistee, Kent, Allegan counties. 


January 
Pacmiling demonstrations, sattendances, -s2u «.-Gsr ee ees 10 
u lecture BIL ter aN Res TORE Hee Ame RD a Rp CPE ay 10 


3 meetings canceled. 

4 days Secretary to Judge at Detroit Poultry Show. 

12 days in the office. 

Work took place in Wayne, Washtenaw, Ottawa counties. 

beet eel CTI GUATA CO: sau' vin bas ebelatte. po ii ducel my sore a PALA LAT ee ee 
lebruary 

Poe ECINILES, Wilh RAC bEN OUNCE. Ole et anise eh oes aie peateaien Gee 

12 days in the office. 

Work took place in Manistee and Monroe counties. 


March 
MCC TUTOS perce ccc ced Sete ete ae ara thte ple Bere Riete bt Gite er ee 408 
CTA AEM ONSEN ALION. oc! ace wa Soauand Bie apeaecaye ssooMae hte mn eeaoaie D 
12 days in the office. 
Lotal vattendance at; Meetings s.5 6c kee. as es tale Monde ee 
Work took place in Newaygo and Branch counties, 

April 
APS MLCCETINEN GH Aion ta ow tieiete ce © IE Sie ee Re Pee 284. 


10 days spent in the office. 

8 days ill. 

Roralattendance at MeECUNS. 2% «82 eo Lora wes a eee eto 

Work took place in Antrim, Sanilac, Kent and St. Clair 
counties. 


May . 
BelCCUINES: With An ALtenGaNGe OL; . cei. 6. Awe ote dame sree 117 
3 farm visits. 
11 days in the office. 
oral attendance at jEeChMOS..c-< 27 ese. sad oie OR ei eee 
Work took place in Kent, Branch and Berrien counties. 


June 
p> Leetures with an“attendance:Ob, s..:> c/o ae See 42 
16 days in office. 
10 days vacation. 
Motal’ atten dame ws cieNs fie coe ss eked e nek sonal wm ee to etary 
Work took place in Wayne county. 
Total 
114 culling demonstrations. 
48 lectures. 
4 canning demonstrations. 
ipiea tbendance .at~ MeCtiNGs ss. ca:2 sc soe ais sage eee 


413 


ne Af 


42 


2129 
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Counties visited: Allegan, Kent, Saginaw, Wayne, Ottawa, Manistee, 
Sanilac, St. Clair, Hillsdale, Berrien, Washtenaw, Monroe, Branch, 
Newaygo, Antrim, Barry, Kalamazoo, Jackson. 


ANNABEL CAMPBELL, 
Extension Specialist in Poultry. 
East Lansing, Mich., June 30, 1920. 


REPORT OF EXTENSION WORK IN HOME ECONOMICS. 


The extension work in home economics has been carried on the past 
year by three specialists. One in foods, one in clothing and one in 
household, management. The household management specialist has 
acted also as State Leader with one assistant located in the Upper Pen- 
insula. During July and August additional help was employed to assist 
with the canning work. The health specialist also remained with us 
until August 15. [| 

The Home Economics Extension section has tried to be of service at 
all times by: 

(1) Assisting the home demonstration agents in furthering their 
work by providing them with all new technical information, helping 
to plan projects and also helping to carry them out. 

(2) Assisting the county agricultural agents who were interested in 
bettering the home conditions by giving to the women of their counties 
instruction and help in all matters pertaining to the home. 

Contrary to previous custom, each specialist this year has confined her 
efforts entirely to her one line of instruction. We have found this plan 
much more satisfactory. More intensive work has been done and much 
more accomplished. 

The following projects have been carried on: 

Foods: Coral Havens, Specialist. 

Canning: Although it might seem with the previous campaigns in 
canning that nearly all of the State of Michigan would have been reached 
still many communities asked for the canning demonstration and all of 
July and August was devoted to this work. 

Nutrition: The following subjects were taken up at the Extension 
School and in response to calls for single talks and demonstrations. 

(1) “How Our Food Affects Our Health.” 

Talk on fundamental principles of human nutrition which should be 
of interest and value to both men and women. 

(2) “The Stuff That Sturdy Children are Made Of.” TLecture or 
lecture and demonstration. 

(3) “Liquid Meat.” Demonstration lecture on use of milk and 
cheese aS meat substitutes. 

(4) “Can We Live Better and Spend Less.” Demonstration lecture 
on planning of balanced meal from Michigan farm products. 

Milk Campaigns: From the last of February until the last week in 
May the time was devoted to milk compaigns or at least stressing the 
use of milk. 
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Two quite intensive campaigns were held. One in Wayne county and 
one in Kalamazoo county. These were the first county wide campaigns 
attempted in the State. 

The preliminary work consisted of a number of articles about milk 
and dairy products being published in the county newspapers. Also 
throngh the cooperation of the county school commissioners question- 
naires were sent to the rural schools with the idea of getting information 
as to the amount of milk used by the school children. The results of 
the questionnaires were tabulated and incorporated in a folder which 
told in simple language the value of milk in the diet. 

The campaign was then carried on by means of posters, exhibits, talks 
to women’s clubs, granges and farmer’s clubs. Also talks to students in 
public schools in the villages and small towns in the counties. 

In one county in the Upper Peninsula the value of milk was brought 
before the people by means of a play “Milk Fairies,’ which was given 
by the small children in one of the schools. Many stories were told of 
the effect it had upon the children who had been in the habit of drinking 
tea and cofiee. 

Clothing: From July 1 to August 15, the time of the specialist was 
spent at Chicago University taking special work along the line of cloth- 
ing. é 

In the fall assistance was given the home demonstration agent in 
putting on clothing exhibits. 

The following subjects were taken up at the extension schools and in 
response to calls for single talks and demonstrations. 


(1) “Choosing a Becoming Color.” 

(2) “Selection of Patterns. How to Camouflage the Defects in the 
Figure by Good Lines.” 

(8) “Selection of Materials. Some Simple Tests for Adulterations.” 

(4) “The Use and Alteration of Commercial Patterns.” 

(5) “The Sewing Machine and Its Attachments.” 

(6) “Care and Renovation of Clothing.” 

(7) “Children’s Clothing.” 

(8) Remodeling, “Cleaning and Dyeing.” 

(9) “The Clothing Budget.” 


The specialist was appointed on an advisory committee to act with the 
committee on the Standardization of Textile Fabrics from the American 
Home Economics Association. 

Questionnaire’s were handed out at meetings and also sent to the home 
demonstration agents for their distribution with the idea of getting 
information on the purchasing habits of women. 

Samples of worn garments were also obtained from the women for the 
purpose of finding out the actual wearing qualities of materials as com- 
pared with cost. 

Much interest has been shown in the clothing work this year due un- 
doubtedly in part to the poor quality of material on the market and the 
high prices asked. 

Houschold Management: This work was not begun until October first. 

The following subjects were discussed at extension schools and in re- 
sponse to calls. 
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(1) “System in Housework.” Plans and methods of doing house- 
work. 

(2) “The Model Kitchen.” This included the remodeling and manag- 
ing of the kitchen to reduce the daily work. 

(3) “Labor Saving Devices” as 

(a) Water in house 

(b) Ice chest or refrigerator 

(c) Motor washer 

(d) Vacuum cleaner 

(e) Fireless Cooker 

(f{) Wheel tray or table 

(g) Dish drainer and many other small conveniences. 

(4) “Keeping and Making a Study of Household Accounts.”  Sey- 
eral calls have been answered throughout the year to ESNet in remodel- 
ing old kitchens to make them more “efficient. 

Fairs and. Exhibits: No judging was done at fairs this year as has 
been customary in previous years. However help was given in planning 
educational exhibits for several fairs. The specialist assisted also in 
putting up and arranging five exhibits. 

Conferences: Two conferences for home demonstration agents were 
held at which the specialists gave the major part of the work. This con- 
sisted of outlining projects for the year, and assisting agents in prepar- 
ing illustrative material. 

Specialist also assisted at a Housewives’ Conference held during Farm- 
ers’ Week. 

Following is a summary of the work given and numbers reached: 


Extension Schools Meetings Attendance 
END CTTE Soe a EE Bes NE aia Nea ae Myal Pi ag eo Cae 14 597 
TERING CATING Use eka 2s re coast Sita ee eae tee 34 897 
Chote CP OES staat oe cack a atest Ria ats eae eae 12 687 

SPErOusen Old: “Mana GEMeIn +5500: ine stsah ede) e/o- aie. epee ences s 9-8 28 2,063 

Single Talks and Demonstrations 

Foods— ; 
Canning 2 a. x... BAAS esS Rea IS Mat REME Oc tte ok ol Ue hans Sn 25 967 
PD Sita NOT ee rors Pc nie MO A veg RRS etme wen ¢ 3 62 
ETAL gE COUNIRO? heap tie atin ikon amie ecakeda avatars 2°, geek leo -s 6 295 
J (| Ca eye Bears baie aeat AP er GAS SR Aie he Seer gee Pee BP fa 690 
RCTINE Set phate ae orca na tang ogre elo eh eigAtiw ate ete oy6 1 2,500 
AGN ORD INN apa csiaca > oat ok a ays Sea as Poaceae Dacvocar ale erate ete a Bete 1 26 1,006 

Erouschold: Manarement an... 25 cok ieee sate eee wee 12 347 
RDECMIRG ae PUTS ape ectte aru. oth Lda cs Ss Ore MMO GT ntad ci Poy ea er ne va) | 3,000 
EMEC TUNG 1 610) | Name ea ee poesia pige EAN oy Baar as 19 1,401 
Milk Campaigns ...... Ln Es tee TDR RE ERE Sahn Ae Rete 2 1,770 
Meseu I rare rare teeny de 00. aha Sid cas ales pean we? Si ieierrteea cs vist 5 10,000 
CE OURMI RIDE RER Ia at GE. eo ie Rik are ace we oe e9 ARs ops 26,283 


Bulletins: No new bulletins have been published this year by this see- 
tion. Reprints were made of several of the old bulletins with slight re- 
vision. 
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Mimeographed copies of “Some Suggestions for Good Meal Combina- 
tions,” “Color”, were used to supplement lectures and other bulletins. A 
reprint of the Home Account Book has also been made. 


Statistical Report Home Economics Extension School, July 1, 1919, lo June 30, 1820 
FOODS—MISS HAVENS. 


County. Place. Attendance. 

ao SS 
Macomb sromr er ar iesne toch ites ceive eit Gan slaeslett es ROMEO FF: Be eraiciste ee ane amore erase Me eae PS 100 
WidNBESULEN Tt exe ne EP rere Te seh ing. 5 Liais Soy slovaein oe bie eles Hartiordy\o5 2a). elas: Done oor chee eee 40 
Hina eee eee rete Rion Seay sic), rats ars.apeisin ocateupeniemmee DONS Weiss coe reise see ae ee eee ee 50 
HEA AMAZ OO Lames erie lace ea etait cierss acu seeinits seen Alamo es eS cet atace ook cee te oe eee 25 
RG aMIAZ OOM enema e sricisiths vcs cine ttlnnaaeee een ek Vicksburg eveoae = oa nea coerce mee ame eee 30 
[Kelas OO sere canis ooo ao anes Celso ban cease Smithisischoolhouses no scen caemerneenann eter 20 
ala miag Gone cope tron satiate cleats bias eke Sales s eetothe etnias Portag ease cise stele ooo toe eee beige 35 
LSB ENTTEVA 61 feet aie Ca eee ane mOrcoD OSes Ore ise cle tintc caste tte eine Een aeons 75 
EMU OSED DMPO Ee bet Sy i ae Ren pe ThreevRivers he... aised sak rio oe me enero 35 
\WUGea tis ley 1G Ok sips ine a SO RR I SR SA Conia A CG) ne atade i aeoae dae a adcis ate oeac ooo aant 14 
WIGSSI0|. 0 Son © DSB ORE RE Rn arate daacayne IMANEONS  oictcs oe oer ae aces Sloenton ate ehar pinot 48 
Sa atria OO eet Ret fiasco sites iia @ Sale shoe nee weet ante MiCkSbUnE Stone ctawineaars doaniclesich aioe are blaneeee g 25 
Saaz OOME The nist inie css cn eleuslepeersls weoee leone Kalamazoo sacnicecce ceiie harsh ince career aioe 75 
IRIE TOC), Sec Sakae ae eee OME SR ieee cinta Damon: Church; sJesiescweaw ace farce cee eee 25 

TESS & Sechrest ae oe SEO aE eee na | fe Sacha o1h seca eitietere ais ena a See ee Selene eee 597 


CLOTHING—MISS ARMS. 


County. Place. Attendance. 

Bitlis 5 da dete COC BBR ARDS R ES CD SenEE See ce Gas Coldwater. Sacsycckac crete oe hi nisnine Ohte mee tan nite steer 125 
DV VAIO Rap ait erie kn utter cles Ryo whe Siolesle dtovelots Hateichtioneds Chermysbilis i sae Ae ee if 
VV ALU TAC Meme AED re rete Te fe clare Aiayetots\oishevare’ ev ave dVarsTo/Bje wise Giemiare Belleville; nn oe eee eee eee 8 
Wii ys Neier eh CO COTE DOS ERE Dn Go CE na nSES Sopa ae Bellevillessensaeek eee eee ieee aes 15 
ICHOCUCE RUPE oe siete ete ive: e hdl ooo erorcerose wiathala inverse Manistiquein:)s scntecc cc ate 12 
DE CUO EE AIR otra oh avank. Westen aera at ed stein drsiowiats Wakefield (iis). S 22k ane nomen Sees ooteins 15 
LOTTE 38 ee ed SOAS ARCOM AN Aa SEINE, SH Seen Tronk Mountain ston) cee tees oe eens AD 
LOTTE (Oe canara Renters cic SERV Sa TER no IER ee erent teen Qumnesecae a. face cie eee sean 15 
Ta LGTY) CLC Ce ella ener Cia eeeve Pe a aaere ters Io ine Seas Oy Quincy, Mew stdeoduen hore sane oe ee 9 
ilies (GLEN 37.5 po tatre Sueac deen a anes ines eet ata Ste Part vurone ee een eer ee eee 17 
LOLA ee Note a ue eae cate hia ina han store cian eee Portiburoptece. sector aceon ee eee ae 17 
(Shin CLEP Sint sec SR MR a> ee a arte EO Allentoni 4 scr Sinise conten oh ocieae cee nee 19 
PA OURIC Ee eee even ae A SOAS yc ce or ic iictee cola Allenton cites aed ome ce ee EOE Tee 19 
WILLEN WAcet nates © suche potions otic adobe ch eels Wipsilanta-7 (454-5 ts arteds otetecs oreteaae ran memattetotee 66 
DVGESiReni ewan ets Sect by, cect cia hactaetoe Aig sti nucle crave Mosilantr: Vato note cine oe cee ene 75 
\WEAWIGL 7 JERE ni On AN oh ee ee Bek SDE Mian peed Wearborns sieve onc Aeie oe woe eee eee acrettete 15 
VANES AICS 5 Ca RES a aaa eT a ee OUT A ca ere Dear bonny ci oceis nisniaice Satoh tern Otel 34 
RUC MNO IRE cicid aha au irene Ba een meena Montes malo henry Pll Re eaaee secoc atin ce eet eee ares 15 
WIS VOIE MEW oy, at ane ch Rice ee eee Doe ae Stile aeiee Cherry Hill. 3.23 sesin Anock ca ton tea naa ce ctoeien 30 
Sig OIE ORY Sete Peat ae sha ee a ae cat, Oh iO a ae Meniphigs. 22h8 seta: ae hen eee ee ees 23 
ST LOE), EA, AO ty eRe eo a a, Se Memphis: < tcvat canoe tt cobalt Bone eee ere 24 
atic (QUESTO 5 = Be IPR RO RENT eee eRe ream ree ia Memphis. 34 oe) ic, nctiw ee ere ee ene 40 
REUTC OMe re Ge feestiore cio Selels Se ome lnreeree Pee aeenae Gnd eee dee cists Peete ota eS ay cee 40 
LSS 655.70 ec ea na aa aN en nee WASDED eo shfer oes Sea a te Rete oT ars enh ceo tae etait 20 
PAIS MeE Oe rath ses Loic cle aiciarh sents Moen ae one aca ae Allegany oac.d oe Stud svete Mer ack oo cen cloneae ae 200 
A CRIMES rr cates cop tte  afic ace etd Goins meas eae Allegan sisi acuids tiny acne da eM hoe nee ee 15 
PIL EW ELMER Teta Tes fic ioc tane aitin cathe-siols biome no a ane Gin Blais taht Soom eee chee eo eee iecioeare 10 
NTE Sco dy ce a OS Be GamPlains's "4. ahr aes ae oe ecnine 20 
JAVED ood SBP Ae SE aE Se HL AmMUGON sities sls ole cate nie eRe ohana ha ects 16 
LESIRTY Uy | IRN A ry a aR i Coldwater ici cits 3. acisereta ce tee ieee rear martes 32 
FESTATICKUMEW AS RTI ones t Rafe vaie eters via (ssteuc sialic via nteTO ee Coldwater av tarauis sienna teies aecemeenrsetenite 41 
ECAC EEPROM eat SIGS Pc outs sieleucionebre faniaee Coldwateriisiccceccite tact teenie merebtee mena 14 
PAU CHEMIN ES cyte cackion Sates ahoaek eek eatode Coldwater: s25):.5.% che mascara etna eect Points 75 
GUase irs fsa pre eis b tie oe le dro aici acs we atayel| init cesie ate ie Tea inte ee iene eae an ee 898 
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Statistical Report Home Economics Exiension School.—Concluded. : 
CLOTHING—MISS POTTS. 
i} 
County. Place. Attendance. 
IMareettesarsccisat- ds, ncle St eis, Soria iste eee cladtele fuse INGA UCtEES Seeeinees oe ter etre role eo ahs le 15 
Ser) Pg eh a ed ee res ne Se ene Manintiquesscurse tumtiet roti ckutt ted west natal 50 
OU REOME AE feels ir edie aici ht tera eee FFOUPHLON foremost ects rake nae atte ease eae 50 
GTS LOMA eo eee ne lets nore ee mena tek erehtar SrapyROckoae pete ee etna ae os tsk ck ote 16 
ENC OW eer och eke stance eae os Nee Ri yea Ors fotocrarreeele Ciagsell eto cesterit clots ceed iGo aie hanes 50 
Schoolerath® (685.45. seis on theres agers titans tewea: COOK yo eral Ree eee es ora tea br 40 
CME LCL Gators co tore cassie o ate crerats age atthe inlets Rive) Se leucietaeie we Eiawathae. = sear erent cone ohne eae 1 40 
Peboulenattetnn tenes cece a egret ee ee aint cis Marblehead | 25 
Marquette Marquette 35 
13 GHG) Wes onn ae anae cope TEN OT(G) Egle eerie ante Re Itc, ae chr ne SR 200 
. Marquette Marquette 6 
Marquette Marquette 160 
Marquette AWS serd ete oB A circ aCe tac aie chats came" ance Renee 16 
Marquette Witches bakes. sect cen Cs eee enemas Aner 28 
Marquette (Marquet: eet cehic irks aetna Potters’ 5 
Marquette Marquetivetcs spec coer as see ora maa ove atte 11 
AUCH epee as Rew ES A APREREED Go a HRRTET DCS al | SRI Sc ier SEIT re at Ree ec AS earner 687 
HOUSEHOLD MANAGEMENT—MiISS SMITH. 
County. Place. Attendance. 


Kalamazoo 
Kalamazoo 


Jae Ned a Ooo Be Gtx Ben Oe POSE Oe eee iaeitne can aE ence CYERS VRS See sce ore OnE ae ee oe eeraee 125 
NVIOTONNNEE: arden cry eeen! eke Oe tian Cate oie ska were Menomineey. ashen. ta ee ne eee eee ee ee 26 
MMenominees wit, seein meses ters aslo eta eae asl oherd as Menominee sr seers A oe ioe en ea aoe A 
PEDIC Neneh 20a ee Sah cathe) So eeie er adeno Wiakeneld(s ces: ait eee oc eee 24 
WS Git ers Serer ence GthaSG Gane Orta ae eee tee LURES ae: iE BS AR a PRE Se Re 29 
RU GXLON GH. a's. oe telesse tie crs mele ct caabayecoe ie tele tenia oiehclere BUCKIG yet atersxos, fee tenet ee eee Oi ey 45 

ST OR oe ee eee ee Oe een Bee Oe i Mane nea any SO Dg ern a OW a thts ocr tlhe aa, ae sk a 2,063 
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Statistical Report Single Talks and Demonstrations, July 1, 1919, lo June 30, 1920. 
FOODS—MISS HAVENS. 


At- : 
County. Place. tendance. Subject. 
Ann Arborssincts cen ee ene 6 | Canning. 
Glinton'Schools ssaace ae econ 30 | Canning. 
Home of Miss Gordon............... 25 | Canning. 
BornssPark erry sues ieee ceo ae 25 | Canning. 
Gaperipchooll fan st20-Scnmonw. soeeeane 15 | Canning. 
Cherry silicate seetcesce cea aeee 25 | Canning. 
Homies secs aoic tear che So eee 15 | Canning. 
Tokster 4 wane cai eeren stoner eres 12 | Canning. 
Bearibake ate ici tees neces cr re ene 2,520 | Picnic. 
WiestsBranchy)) 04 Sie tee near cee eee 25 | Canning Demonstration. 
Betrortiysccrr as ce eee Be oe oe 500 | Vegetable Grower’s Association. 
Marcellusscs:.c 2htts ponte en shoe 25 | Food. 
Barron Wakes) cae ieee. cane 30 | Food. 
Wiyomitigvbark.neoee eee eee 77 | Food. 
Operates Pee oe pee cee eee 12 | Child Feeding. 
FishiGommunity).cc oe dace a. e i ei oa 15 | Child Feeding. 
Hasletinos cere oc eee bees 93 | Hot Lunches. 
Stockbridge: st. cece ree eee eons 25 | Child Feeding 
Dtockbridges secs sh ease heehee 125 | Child Feeding. 
Wiallttnistonite soar cee ere setae 25 | Child Feeding. 
FOODS—MISS HUGHES—JULY AND AUGUST. 
At- 
County. Place. tendance. Subject. 
Manisteeia thet tnescick erica see 13 | Canning. 
1 Gf COO aacntne HR yee Bie nM Ht Sei 13 | Canning. 
Rutland 8 | Balanced Meal. 
Woodland 8 | Canning. 
Newaygo 15 | Canning. 
Leonard.... 41 | Canning. 
Waterford. . 25 | Canning. 
Locota 35 | Canning. 
McDonald 25 | Canning. 
BrowniCityae.c sae. wit e 20 | Canning. 
RPC EME ors a TAR av terete ain le iciosTeiele IBULNSIGE ocean te EOL 20 | Canning. 
RYE Mitta oeets ctiraiovcole of croteici cielo Rreee,ereiaterd Columbiayillests.75 20. eee een 18 | Canning. 
LS IIOE d SaaS cn SSeee MRO DOAO cep cat aces Westblain® rae i ae eee ee : 6 | Canning. 
LHOTIOe Ye, Bika Ree e AaR CD ee BRaae Crystal Ridge matic osc aoe 6 | Canning 
Benzene eee teheie teen che ee ote enue Chapt, Coe wen rae im met ky. le eae 16 | Canning 
VON cheeks cP aptvchizns beter ote alettes @OrystaliWallsc yee eice ee ont nae 50 | Milk 
IOS ete tarek Wi ceayea asta aacisce welose sates pha Saas as Cah atone eer 16 | Milk 
RON hte we dech ih dere iodo lomeicue tere aes olor ioe Iron RIVED tatiaas acheter tech tele 33 | Milk 
@hippewa asian. soe ota dacoe ss BaultiStes Mariexzs.4.9.-cr ce toe 55 | Milk 
Chippewa senor 2 ee teen a snore Pickford Saat sas oer ee eee 5 | Milk. 
COIPDE WR ea ree feat Assia ckant Deidre eee eee eee aa 18 | Milk. 
CHIpPE Wale sic sce cer nac ae mca wialeranier Rudyard: ices cata sey autoconf 75 | Milk. 
CGOGEDIC Kia 7 ot arate hon etete oe etn en ieee IBESSeMGl ies: Gs eee See 25 | Milk. 
IROZEDIO AE terete cake cic see arent Wakefield > tc tere Jieeent ates 200 | Milk. 
MCnOOleraiteis. oye bint oncaiaee Teteesieote Manistique ty rcvve. anatase onlealleders 65 | Milk. 
BONGOICrALG eter ts ttn nrcio eae veiraciasite Cooks Miller)s7 2. bamce mania eh coma 20 | Milk. 
DOM OOCT BEDE ah closer ae lsat cic chic Seve see itis cre Wihitdsletc seis), coon abet patentee 18 | Milk. 
OM BNtOME ees cuits Mirch a was Hememiene Otteriiake:.F4ss, oS eee oe 75 | Milk. 
AGU p EON es eee nies Sette cole ieee Hubbel ss 28 jos seta memaceramec acer 35 | Milk. 
"1. ah AS | eee 4,157 
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Statistical Report Single Talks and Demonstrations.—Concluded. 
CLOTHING—MISS ARMS. 
3 
County. Place. & Subject. 
o 
= 
Roscommon..... Stelelentacwacn 30 | Textiles and Clothing. 
Roscommon..... Hzeing Lake:;. «2. 50 | Textiles and Clothing at Farmer's picnic. 
KenEE cae tees | MAGA ee cite oes 7 | First of series of lessons on clothing. Talked on “Chocsing Becoming Colors.” 
Oltawa oscar Holland itr Sci aataleeats 17 | “Renovating and Dyeing of Materials.” 
Kent... ce cscanss EG gene a arn 10 | Second of series of lessons on clothing. 
Ottawa sa. oo.is Hollandiycesteece: 24 | “Renovation and Dyeing of Materials.” 
Ottawassdsn st Hollands) soe 170 | “Development of American Dye Industry and Dyeing Materials.” 
Oftawara. seed Grand Haven..... 115 | “Color in Dress.” 
Ottawas: =X Grand Haven..... 30 | “Renovation and Dyeing of Materials.” 
Mente aretuceiesiers TAS ENE RS acc 7 | “Selection of Pattern lines in dress.” 
Livingston....... Howellyesso rr 4 40 | “Renovation of Clothing.” To Farmers’ Club. 
entice sey. a: Nats Se nth exe. 7 | “Selection of Materials.” 
Ente os cit eee Ad gsteen Sah Sao eth a 17 | “Use of Patterns.” : 
RONG sac, sregraite Adana. bss ants: 17 | “Care and Renovation of Clothing, Dyeing and Remodeling.” 
iBranchiy!. .-.%.2.s Coldwater........ 125 | “Color in Dress.” To Parent-Teachers Asso. : 
Went eter a UNG EN aa eTe 7 | “The Clothing Budget” and reviewed work of entire serics. 
Waynetcvecc.. is. Dearborn.:.....<- 50 | “Textiles.” 
‘Sire OL ENT eats Bete China etac 16 | “Color.” 
(Stir O) Nii ae aan Memphis......... 13 | “Use and Alteration of Patterns.” 
Ste Olan ence Falke osc een 12 | “How to Choose the Right Design.” ; 
Watonee muses Grand Ledge...... 80 pore ndardas don of Textiles.’ Some filled out the questionnaire on purchas. 
ing habits. 
Incham. 333.522. Dansing sic s 22203 40 } “Planning the Costume.” 
Kalamazoo...... SCObLSESe tastes = 20 | “Selection of Patterns.” 
Kalamazoo...,..| Scotts.. 30 | “Use and Alteration of Patterns.” 
KaJamazoo...... Richland. ........ 30 ; “Selecting a Pattern.” “Choosing a Becoming Pattern.” 
Livingston....... Howell. 3 too 30 | “Clothing for Children.” At Farmer's Club meeting. 
Oakland... .:..<5: Highland......... 35 | “Color.” 
| 
CLUS tC |e er eee ee Oy 1,202 
HOUSEHOLD MANAGEMENT—MISS SMITH. 
County Place. Attendance. - Subject. 
wlin' CIE Tira Glenn orathaca etehs Be neta, Se a | SEAR Ia Poh eet a AE Mt is ORE oe 40 | Home Convenience Tour. 
WAIMIBUITENE ee vise tec seit cates Tic ota merci errno Ne cenlclonds 25 | Home Convenience. 
Glintons sarnneee aoe alee. Bathitne atest ae ee seks 35 | System in Housework. 
PATIGMIN Up Seekers ey eae ee i Sealer tan eee lla, eres > RO ea cies Si tree ae 35 | System in Housework. 
AUIS rrp eee ee eens Mancelonies anne ie acc aecesten tose 6 | System in Housework. 
(CU CAT Ey encehs Doe Die AaB ene aan SaulfistesMariesch wrasse css oeios 21 | System in Housework. 
iehamenen 2 cir. fen see tae cee aan ATISIN Dee Neti pelsfs/ Leena a ote ae 21 | Budgeting. 
West: Miphlands as ease so eee ee 75 | System in Housewerk. 
Plymiouthteoen snot cece eee erat 8 | Household Accounts. 
Bellvilletsetarretese on ener acide 11 | Household Accounts. 
Sumptenvatocsenetes cen oe 6 | Household Accounts. 
LTA og to aie a oRabink SAGER AAAAar 60 | System in Housework. 
Dear bornive sh: eres cpt ae eee 3,000 | Home Convenience. (Picnic) 


HEALTH—MISS PARKER—JULY 1—AUGUST 15. 


Se 


County Place. Attendance. 

DTT HPA. Jones 0 AGERE co aCe CRE eRe REE ice ieee Teoretiaee cic soe eee Saenger oatasecat | 3 
DI CKIMOUN a eee CR e A ae tanec ie ee es Chatinitige aa vcmiasmn tae caer: mie aera Seat ae 12 
DGKITBON ata ee aes re lee as nese ale hae eee cee Olrinneszeces, trerevciat tes stterctalsiace waited cietetenye Seats } 10 
PHGKINSOT yee ee er ces eee tn ae Metropolitan 10 
Marquette catrant cree tr cate Siat sien sake ae cen Michigamore 38 
BSG ae Sor tad rates Mtoe Lat oe, eee eee Gavitigton’ tetacrycsice vee etteelas es 14 
BAA PAS: cere Ree A Le ack hake Dae ee tas SUBD Srey reteteclcitts nlf oie ace ineruelig tie naee Ouece| ii 
BACAR Ao hee arcG cs sent years Hope ene Ped vi Rian clare SS WECE SABRE SAAC HE ShE © RAMON ad Gertie cae ee | 5 
PAUSE ARR tree thy eee Ee PI tes Pte Baragan es cei se eee se ese seers sensors need 22 
Rotal aie we ge RET NG Ts Ss epee ay Ad RANA cee Se, NPRM ER Sis Ricci aueh Lie mee week 121 

| 
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ORGANIZATION—MISS SMITH. » eet: 
County. Place. Attendance. Character of Work. 
Alec aT. tapas. meres Allegan. ....... aye ates 500 | Picnic (Woman’s Pat in Town Bureaus). 
Diaper ava tere several Wolumbrahee re aaeaenee 30 | To organize an H. E. Club. 
GINA So 5nade6s500 5 Wyoming Park........ 22 | To help plan Club Year's Work. 
ENA WBE aiays civioic o s\ore HriiteRid ge ec car sic - : 300 | Explain H. E. Ext. work. 
Waylle)s.. .ssesscs.. Detroit eye cc os ceneNe 100 | County Farm Bureau Meeting and Luncheon. 
Washtenaw.......... FATMNPATUOL- cisco ace 400 | Farm Bureau Meeting and Luncheon. “Woman's Work.” 
Washtenaw.......... SIG Bee ome palin arse 65 | Farmers’ Club. ‘‘Woman’s Work.” : ie 
Washtenaw.......... Eaton Rapids......... 60 | Ministers’ Conference—H. E. Ext. Work. 
Db Claws. aceniescee Port Huron scene se eee 25 | County Meeting of Women. 
OGtaWaAcs losers srt > Coopersville.......... 75 | County Meeting of Women. 
IDALTVay-yeisehaveistaent oe Woodlands. s.-seeee 80 | Co. Federation of Woman’s Club. H. E. Ext. Work. 
Manistee............ Kiglevae teresa. sen 7 | Com. meeting to plan work for county. 
Oakland scare ene Waterford=-eossssccne 12 | To discuss plans for work in county. 
Alleganhl:cnise.cuiss ols PAM raters ons cmsyae larson 55 | County meeting of women. 
Baker terart eae is Whitdale. 252.8 nse ee 63 | Community meeting. 
opaliye vests aoewl| dace te es cieiee chic eablane 1,294 
ORGANIZATION—MISS POTTS. 
County. Place. Attendance. | Character of Work. : 
Menominec........ Menominee....... 50 | Plans made for women to carry on work with Parent-Teacher’s 


Asso. and have round-up of exhibit of remodeled clothing at County 
Tnstitute at Menominee. 


Schooleraft........ Thompson........ 12 | Home Demonstration Agent presented work on foods and plans with 
new agent were discussed by the assistant state leader. 

Schoolcraft........ Blaneysa.eetessee 35 | Women expressed their appreciation of work of the agent and voted 
to take up clothing project with new agent. 

Schooleraft........ Manistique....... 10 | Attended farm bureau meeting and presented situation of home 


demonstration agent work in county. 


TRA Nera eae Nlaloe ate ates om Neuere 107 
MILK CAMPAIGN OF WAYNE AND KALAMAZOO. 
County. Place. Attendance. 
WES CHGAN Gaon He BOOB DOC TRO ane BGRere paneer WlatiRoth ic cihcers,. cee eteste a aoe ate tne eee 30 
RWISVTIC Haye sasetanistettns hate esis wuayeye steldiars"e Cee etna eee eee DY re Gy) Ren San RE ah ator NEB Es Cones ARES lois e 2 
IWAN TB ene yet te create ha talaiotels dee srovsiesetuts,e/Siorecs aie steia's slevshevers Beéchy. jas cnanjeaciats Sateen acca ete lat ae ee 50 
WLU TIO Men tee orate raha cial cats areas ateia ts fs caratatert\a ache) alors aieavaie Wayne sanisicion sis Glomure te ono tation Co eine 26 
ANUS TLC ae eter tes clatets he cis he waa aie aiovetacabrche kes ayetviavelons ec aters ROMULUS f255 wiactoatouison cites tap ra aelate ide oecaeiere 60 
SW yi Nevers eae her er hsvceys ereuttte Rigts lelevoielem sje ticpentvneapayeres Northville 22 oo, ccc oe etociraebiera anerete otenotpick rere 75 
WiSy Ne Pecrioci cnt testa nains Saleh ae curamoneh saeliaes Bheldonis icici cites sicic'e eres tke Sea ane eens 25 
SWS TIO ri te Nears dais wiarcvee Novel Claseverg aterbiadt arse’ inveloreeinia avetare DGar Horns. cKcey.tiecre os ast oak ae ee 16 
IWS yaar ys ice ciciaia raysro ayers nite fo nicitinte nse, c)shaie ce eleicieis.c seoteis Belleville nes - sires sce mesa n velar eee toaktes | 125 
WENO A nia step aattem acd corianhvoaacnaccsncaenh snch Nankin behave dias celetecotatoun eee sjetetels siretnlete ennai Oke | 55 
SES anes BGO EAA SIM GC oLIDE acc COPE nero Plymnathis #2 Scayctice pothae Oele tae eee eee 28 
SROVVEVTIO LINE a s ictsoias toscyesuoRine sities a den Me nator Cherry Ella, Sa tate etree eon eran eee | 75 
WANE Reiner arcs Aaaectecte agers hold ae eine (eel ates laemnine ¢ Grosse ,Poitite ico eet saetsieincis er pyriciae o viegerelsiniste 112 
Kalamazoo | 70 
Kalamazoo... 110 
Kalamazoo 40 
Kalamazoo 125 
Kalamazoo 75 
Kalamazoo 60 
Kalamazoo 66 
amazoo 50 
alamazoo 100 
Kalamazoo 200 
BENG MEP ecta eis ca as ocho, and ale saTRe ang wld elite ei'nie TUCe Ase ll e aCalpre Cboroberten vara atad referal abate na vaha teins iets Tete texe testis Teer Beets 1,770 
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REPORT OF HOME DEMONSTRATION AGENT WORK. 
July 1, 1919—June 30,-1920. 


Due to lack of sufficient federal appropriations to. maintain the work 
of the home demonstration agents in all counties where the work had 
been started it became necessary July 1, 1919, to reduce the number of 
counties employing agents to twelve, with no urban home demonstration 
agents. 

Several new counties have asked for home demonstration agents for 
the coming year but no federal money seems to be available. 

However in these twelve counties the work during the past year has 
assumed a yery permanent form, with a strong backing of the women 
in every case. 

The following projects have been carried on in the various counties: 
Organization; Foods, including canning, dietetics and milk campaigns; 
Clothing with its different phases : some Child Welfare; Household 
Management, especially home conveniences and home accounts; Poultry; 
and Girls’ Club Work. 


ORGANIZATION. 


Under the old form of farm bureau the work of the women was natur- 
ally accepted as being on an equal basis with the men. With the new 
farm bureau there seemed to be no place for women’s work in their pro- 
gram. ~However in nearly all counties having a home demonstration 
agent, and where the work is understood it has been assumed that the 
membership is a family membership. 

This has not been officially recognized by the State Farm Bureau. 

The following form of organization is being worked out: 

In counties having home demonstration agents, a woman’s committee 
is recommended in each township or community—to be composed of a 
chairman and four others. The chairman of this committee is to be 
elected by the women of the township or community and she selects the 
other members of the committee for her township. 

The chairman of the various township committees at the time of the 
annual meeting of the county farm bureau, selects five of their members 
to act asa county committee of the home department of the farm bureau. 
The chairman of this committee serves on the executive committee of the 
county farm bureau. 


FOODS. 


Canning: Due to the season being rather dry last year and also to 
the fact that the majority of women are now familiar with the cold- 
pack canning not as many public demonstrations were given as usual. 
The agents dia more personal work assisting women in their homes who. 
had previously had trouble with their canning or often times a.few neigh- 
bors were invited into a home and the day spent in canning. This was 
really much more helpful than the old plan. The interest in the canning 
of meat and poultry has grown very rapidly this last year, 
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Dietetics: Food study classes or dietetics classes were held in nearly 
every county. There often times followed Red Cross nursing classes. 
They consisted of a series of lessons varying from four to fifteen de- 
pending upon the community and the amount of time the women could 
give. 

Milk. Several of the agents have been doing special work with milk 
especially in connection with child feeding. They have urged the 
necessity of milk in the diet of the small child. It is appalling the 
number of mothers who give their children only coffee and tea to drink 
and then wonder why they do not grow. In several towns, a woman’s 
organization has been persuaded to provide milk for the school children. 
This to be served during the forenoon and afternoon. A marked change 
has always been noticed in the amount of work the children have been 
able to do, and usually quite a gain in weight. 

Four counties have put on real campaigns, putting up exhibits, writ- 
ing publicity articles for newspapers and giving talks and demonstra- 
tions to groups of women and to school children. These campaigns are 
never put on however without the advice of the agricultural agent and 
a survey of the milk situation. 

Clothing. The interest in this work has continued to grow. Many 
clothing clubs were organized during the year. One agent reports as 
follows: “One woman said she had never thought about ways of buying 
or many things in regard to clothing until the matter was discussed last 
year at the club and she was very much interested in asking help in 
planning how to remodel a wool dress with a very full skirt. Another 
said she had not worn high heels since the agent had spoken of the 
effect on health and the inappropriateness of them.” 

Child Welfare. Not as much of this work has been done the past year 
as previously as we had no health specialists at the College. Some of the 
agents held child welfare meetings during July and August. Some 
have urged the weighing and measuring of the children by the nurses pre- 
vious to milk campaigns. 


HOUSEHOLD MANAGEMENT. 


Home Conveniences. One agent put on a home convenience tour which 
was a real success. One remodeled house in town was visited where they 
had several built-in conveniences. All of the other homes visited were 
in the country. Some had lighting systems, some water systems, and 
many other conveniences. 

Most of the agents who had exhibits at the fairs either shawed the 
model kitchen or desirable home conveniences. 

Many talks and demonstrations on Jabor saving devices have been 
given. Merchants report it is almost impossible to keep enough of some 
of the smaller labor savers on hand to meet the demand, since the demon- 
strations. 

Home Account Books. All agents have had extensive calls for the 
home account books. Not as wuch follow-up work has been done as was 
anticipated. 

POULTRY, 


AJ] agents haye done a great deal of culling work and several have. 


EXTENSION DIVISION. 193 


organized poultry clubs in cooperation with the poultry specialists. It 
is hoped that another woman poultry specialist will be obtained that 
this work may be continued. 


CLUB WORK. 


A minor yet an important part of the work of the home demonstra- 
tion agents has been the girls’ club work. They have organized and 
carried through principally the canning, garment making, and hot lunch 
clubs. Several trained demonstration teams for the State Fair last fall. 


CONFERENCES. 


Two splendid conferences were held for the agents this year at which 
plans were talked over and made for the coming year. Illustrative ma- 
terial was prepared and some real class work done in preparation for 
their work. 

Following is the 


Statistical Report County Home Demonstration Agents, July 1, 1919, to June 30, 1920. 


Lectures. Demonstrations. 
County. Home 
| Visits. 
No. Attendance. No. Attendance. 
hI GRCNG 2 noe a PIT Bee OR A ok Sec Ae 56 1,372 33 582 4 
hip pewameneetarse tire sare Adin, See eta a OL a ate tel ost 34 701 28 232 26 
IDIOT ee Rein Gonteg SOC cir Fam cee eae eee en en 106 3,474 88 1,130 74 
OP CDIC HR ES See ins we ae 1 Cee PN Nine tas eas 52 1,825 48 77 59 
LETS Gils CS a Riane | AE Oe Cae Ue en eae eae ok eee Roe 69 2,374 61 2,442 134 
Gilet OG eee Y ceccs Wnt Se Oa Re ay? tba dat cae 56 4,533 31 501 
WENT ong SAR ane tc GE AAS TRACT AeA Re eae oe ee 71 3,208 44 473 89 
CAVA GL 2 eS SS: Sa Ee ne ty 9 ee ee ee 21 1 Oy fae ee eae I Aree ci cite 21 
OUTS Waren ne eee et ne nc a ae EL PE bev Ie 43 2,010 28 528 19 
"Big (LENT O A aks ages etd SR SRR oe i ene en cea eee Re 67 1,020 39 1,714 30 
SM OGICEALL Es AMS moe tit, Tote eee ae oe oa Sere ee 38 571 37 17 
WESTIE ae Boe che Ce BRI COE RERTE cTe Ee Reh ee emi Se ca 69 2,549 44 477 62 
LUTE GISS So she eel peiee ee ERNE Ce ni aN heart ae oe ne 22 323 12 259 31 
PST Se Ate ee Com AIRC Dik CEA Aare ie a ee 5 285 4 54 13 
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A REPORT OF BOYS’ AND GIRLS’ CLUB WORK. 


For Fiscal Year Ending June 30, 1920. 


Director R. J. Baldwin, East Lansing, Michigan. 

Dear Sir: I have the honor of submitting to you herewith the report 
for the Department of Boys and Girls’ Club Work for the fiscal year end- 
ing June 30, 1920. 


ORGANIZATION. 


The progress in organization has been through the channels already 
in operation in this department. The administration of this organiza- 
tion has been in the hands of state, county and local club leaders, to- 
gether with the advisory boards of the several local clubs. Wmphasis 
has been placed upon the formation or organization of local clubs 
through which the agricultural, educational and social program of the 
Division of Extension might be carried on. 

The policy of increasing the number of full time, twelve months, coun- 
ty club leaders, has been adopted. These year around club leaders are 
placed in the several counties through the cooperation of the county 
farm bureaus. The program of work of the county club leaders is such 
as to harmonize with the program of work of the farm bureau in that 
county. 

Cooperating in the promotion of this organization are the many de- 
partments of the Division of Extension together with many outside 
groups. Among the last named might be mentioned: The Michigan 
Crop Improvement Association, The State Bankers’ Association, The 
Michigan Potato Growers’ Association, The Michigan State Fair, The 
Department of Public Instruction, The Michigan State Federation of 
Women’s Clubs, Boards of Supervisors in the several counties, Boards 
of Education in the several counties, Upper Peninsula Development 
Bureau, The Michigan State Teachers’ Association, together with a 
large number of commercial concerns. 


LEADERSHIP. 


The staff of paid club leaders now consists of the following persons: 


Ky, A; Turner, State: Club, header 2360.25 erg epee teu a oh East Lansing 
A. G.-Kettunen, -Assist. State Club Leader... 2. 0... J.i-e0 6: Marquette 
Barbara Van Heulen, Assist. State Club Leader............ Marquette 
Elda I. Robb, Assist. ‘State-Club Weadersyisis.. a. ca. Soon East Lansing 
Margaret G. Hutty, Asst. State Club Leader............. East Lansing 
W. A. Anderson, Asst.-State: Club) eader( ome os. oaks East Lansing 


COUNTY CLUB LEADERS. 


BE Lyons, Washtenaw. s-c:. + 1.s0 ag oreeoinin te ae ee Ann Arbor 
BO. Hagerman, Honghton, iy: eee 8 scares pe re Houghton 
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fala. | FEU STH Taos SEO aaa Croat ge ee ee Saginaw, W. S. 
CEE ats ATH OCW OY LAD scar cto eisai er «ify iero: ala ter ee v ace' ale n\Sue bie s 8 Cheboygan 
Pe iser mul. GOMES ete ekectnia sa acd aledy Mane <a%s 8 Paw ee a oe wie arta ae Flint 
1 OE GSS ea ete Se 1 2 She Rs eta a a -Charlotte 
EAN Sey ie El A Cee CTIA CO age Cas wien Peon aes Sak a ek he Se ee Sag od Adrian 
ee lee (lds AU ES TAMRE LU gto iacteway ote Pied Ke O82 eno: le Sere esd os ect b a8 3 Coldwater 
Je JIN TAL TS UGIRSTT GL ACTS GE eh eae eA a oi a a a L’Anse 
REE GAP I VT DGY, TUS al Gay. to' see date ce ot tm eae Poke eee a cis Litchfield 
Miner ites WW Merler, PACKSOW..0 een ce el ee cee oe es sss  ACKBON 
Vi oot] Bd 5 A (TPES B00) a a am era re ae “SR ee Crystal Falls 
ee eG Oss Vall eb ULCMs . atc sehen Save Ae oon s HU ATE Se Os va eck vow Bangor 
Bee lame + CHP W a ona d sce ee ROA ne ss bree sks gk eae s McCarron 
Ree Gre ee beeluie oe AMO OTe Meese Sikora tenes ena dee ose.) 6 Neches ben Junction 
Ep EMO LOs, Ce ALON ccs car she ne ae cee ee ele 8 Woe bites Battle Creek 
Loc e STII es ef galad 6 CO U2) Ti Glia Rr Aaa OY aie eae ean aR fronwood 
RECN tie CCTs ONCOL ae ncn tra hea. aoe fone a ee se ULES LeRoy 
ere Pema er Crea WAM. aoc sais a hs & aye Meee Bae Die eed ks Gladwin 
SPepuAM a DUET a MaACOMID nia 2. os cae aee ees eae e Washington 
WEEN, hus  CAMeErON, WutCOe fat i.e Monta te ree ee Newberry 
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COLLABORATORS. 
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GT): Gilbert, Oceana Bet Sai en ee tha ge Past Sat x rod sti n fuphty coe eas as Hart 
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In addition to these paid leaders there were 1071 local volunteer club 
leaders in the various counties throughout the State. There were 55 
county agricultural agents and county home demonstration agents who 
assisted in supervising clubs. Nine of the above named county club 
leaders are employed for the full year of twelve months. The remainder 
are employed for a period less than one full year. 


RESIGNATIONS. 


The following resignations went into effect during the year: 
Miss Anna B. Cowles, State Club Leader for Girls. 

Miss Ruth Wheaton, ‘County Club- Leader, Cheboygan County. 
Mr. Frank A. Davis, County Club Leader, ‘Kent County. 

Miss Theresa McDonald, County Club Leader, Saginaw County. 
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APPOINTMENTS. 


Miss Barbara Van Heulen was appointed to succeed Miss Anna B. 
Cowles, with the title of Assistant State Club Leader. 

The following appointments became effective during the year: 

Miss Ann R. Banks, County Club Leader, Cheboygan County. 

Mr. A. L. Strang, County Club Leader, Saginaw County. 

Miss Marjorie E. Place, County Club Leader, Lenawee County. 

Mr. Levi Pfenning, County Club Leader, Gladwin County. 

Mr. Ralph Tenny, County Club Leader, Eaton County. 


PROJECTS. 


Clubs have been organized in the following projects: 


Summer Projects. - Winter Projects. 
Crop Stock 

Corn Pig Handicraft 

3ean Calf Garment Making 

Potato- Sheep School Lunch 

Poultry 

Gardening ° 

Canning 

Cooking 


Some of these, such as stock projects, have developed into year around 
projects. 


TRAINING SCHOOLS FOR CLUB LEADERS. 


State and county training schools have been held for the purpose of 
developing club leaders. Three state wide training schools have been 
conducted at Detroit and East Lansing. Twelve county training schools 
have been held in the various counties... Through an arrangement with 
the Department of Public Instruction, a course in Club Leadership was 
presented in 28 of the County Normal Training Classes. Two hundred 
sixty-two prospective club leaders received training in Club Leadership 
in this way. 


STATE WIDE CLUB EXHIBIT. 


The State-wide exhibit for corn, bean, poultry and potato clubs was 
held ae the College in connection with the Annual Farmers’ Week, Feb- 
ruary 2 to 6. At this time State champions were determined and an- 
nounced. The State-wide exhibit for garment-making clubs was held at 
the College in connection with the Annual Club Week, June 21-25. State 
champions were determined and announced at that time. 


BOYS AND GIRLS’ CLUB WEEK. 


The second Annual Boys’ and Girls’ Club Week was held at the Col- 
lege June 21 to 25. Only those club members who had won state or 
county championships in their various projects were eligible to attend. 
One hundred four club champions, together with their leaders, repre- 
senting twenty-five counties, were in attendance during the week. Over 
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fifty per cent of these champions had their expenses paid by the farm 
bureaus of the counties which they represented. 


SUMMARY OF PROJECT RESULTS. 


Clubs Enroll- Members Value of 
Project of Club. Organized.| ment. Reporting. Products. 
| 

ernie ee gg ne aie ek rice aA 5 ah Ln TE 14 124 | 92 $6,442 08 
POCA LO MR Rina et ar Ae tee, ea Ps ae 43 287 | 203 | 15,578 30 
eeresGantermer en te Peete on eh Nae ee ee hy eee 1,004 | 12,987 | 6,836 97,922 15 
Dried Poe er ER RRL in te oe oe ee 132 | 1,297 | 1,007 | 17,464 34 
(Gammingy Center yea. aig oe eh ea ee? anos ase ea. 5 329 | 274 3,525 45 
Hremliryaiy foo) vackeh oh et Ea ltt eet eee | 20 173 | 121 | 5,915 21 
BabvpB ecient. Sree Set nS Cee eee 9 152 | 114 | 15,696 62 
TELL 22 ie RO RI inn See ta aR tae ge RB CT ee Sn a 55 655 | 494 24,527 25 
Bene es ea) take ett er toy 5 31 | 19 | 823 00 
FSS Thon CSTR es Beg eee ec | 263 1,760 | 1,148 | 10,304 60 
Slonditen fe Seay A Ce eee eet nm Aiea) Bet RAB e9| 718 | 559 | 1,897 10 
DANGGISINNCH ey eee = tes fete eee tate eh. A he 10: Od ee 78 1,807 1,328 3,391 93 
ECT AS JMOL tka Ses chart mi rman al ica Sel RR Ate 5 31 | 12 1,487 80 
Cipher ed ir se TOE petags Se OU 1,702 | 20,351 | 12,207 | $204,957 83 


SUMMARIES OF PROJECTS BOYS’ AND GIRLS’ CLUB WORK. 


Year Ending June 30, 1920. 
LIVE STOCK PROJECTS. 


County agents and county club leaders have come to realize that a 
definite program is essential to the successful carrying on of Livestock 
Club projects. In view of this, the cooperation of the Extension 
Specialist in Dairying has been secured, and an attempt is being made 
to establish a definite program for the Calf Club project. The Club 
department has also the assistance of the Animal Husbandry depart- 
ment of the College in the promotion of Pig and Beef Calf Clubs. 

Boys and girls having pure-bred animals do not wish to sell but pre- 
fer to keep their animals for breeding purposes. Thus the sow and 
litter projects are attracting wide-spread attention. Many clubs will 
be in a position to offer pigs for sale this spring to newly organized 
clubs. During this past year, a larger number of pigs were raised by 
Michigan club members than ever before. 

A livestock judging contest was held at the Michigan State Fair. The 
State was divided into five sections, each section sending one team to 
the Fair. A team consisted of three members representing any stand- 
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ard livestock club, the district team being selected by county competi- 
tive demonstrations within each section. 

The team winning the state championship in livestock judging at the 
Michigan State Fair was sent to the International Livestock Exposi- 
tion at Chicago, to compete for Grand Championship honors in the 
Non-Collegiate Livestock Judging Contest. 

The boy having the highest grade in judging dairy cattle represented 
the State of Michigan in the Junior Dairy Judging Contest, at the Na- 
tional Dairy Show. 

W. A. Anderson. 


FARM CROP PROJECTS. 


Progress in the Farm Crops projects was made along the lines now 
being followed. Clubs which chose corn, beans or potatoes as their 
crop, were organized throughout the State. 

The Farm Crops department at the College assisted in many ways 
in furthering this phase of club work. The Michigan Potato Growers’ 
Exchange and The Michigan Bean Jobbers’ Association presented a 
large loving cup to be given annually to the boy or girl winning the 
State Potato or Bean Club championship. 

The annual state-wide exhibit of all crop clubs was held at the Col- 
lege during Farmers’ Week, in connection with the annual show of the 
Michigan Crop Improvement Association. 

W. A. Anderson. 


HANDICRAFT PROJECT. 


The Handicraft project was placed on a sound basis during 1917 and 
1918 by Mr. C. A. Spaulding, Assistant State Club Leader, who was in 
charge of the work at that time. During the year 1919 and 1920, a 
most satisfactory growth in this work was made. Some twenty-seven 
new exercises were prepared as a supplement to the regular handicraft 
bulletin, No. 11, which was prepared by Mr. Spaulding. The new exer- 

cises consisted of articles which would be of use in the home and 
around the farm. 

The members of the State staff were influential in presenting the pro- 
ject in different counties and helping the people who were interested, 
organize the work and- conduct follow-up meetings. The aim was to 
have the State staff assist at the time the work was started, at one fol- 
low-up meeting later in the year, and to judge the exhibits at the end 
of the season. This program was adhered to and was carried out quite 
successfully. 

Each club member, in addition to making the required articles, wrote 
a story and report and made an exhibit. Practically all of the clubs 
exhibited some of their articles at the different county fairs, and pre- 
miums were offered by the different fair associations. 

Montgomery Ward & Company, through the courtesy of Mr. Schott, 
of the Publicity department, was again influential in helping to tide 
across a successful program in connection with this project. They of- 
fered ten. handsome tool chests for the ten best clubs in the State. In 
addition to this, a large championship tool chest went to the boy who 
did the best work in the State. Five of the tool chests went to the Up- 
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per Peninsula Clubs and five went to clubs in the Lower Peninsula. 
the State championship tool chest was won by Archie Newberg, of the 
Grand Marais, Alger county. 

Another feature was the demonstrations that were conducted at dif- 
ferent meetings, county fairs, state fairs and the like. This year the 
Michigan State Fair paid the expenses of five teams to Detroit for the 
purpose of demonstrating the work of the Handicraft Clubs. The State 
was divided into five districts, each district being represented by a 
team. The prizes awarded at the State Fair were: First prize, a large 
silver loving cup; second prize, five dollars in War Savings Stamps for 
each member of the team; third prize, three dollars in Thrift Stamps to 
each member of the team. Holton team won first prize, Quinnesec, sec- 
ond prize and Saginaw, third prize. 

A. G. Kettunen. 


POULTRY PROJECT. 


Progress in the Poultry Club project was along the lines already fol- 
lowed in poultry club work. , In cooperation with Mr. E. C. Foreman, 
Extension Specialist in Poultry, the program of work for this past year 
was outlined. 

The project was in two parts, and the club member was given the 
choice of following either of these parts. In the hatching and brooding 
project the club member began his work with three settings of fifteen 
eges each, cared for the hatching and brooding, and for the young 
chicks through their first growing season. Returns came from the sale 
of the birds produced. In many instances these birds were retained to 
be used as foundation stock for farm flocks. 

In the Egg and Meat Production project, the club member started 
with mature birds, and returns were had from the sale of eggs or meat. 
The project report blank was revised during the year. 

The Michigan State Fair cooperated with the department in provid- 
ing for poultry demonstrations at the time of the Fair. The State was 
divided into five districts, each district being represented by a demon- 
stration team. -These teams were chosen by competitive demonstra- 
tions in their respective clubs, counties and districts. Expenses to and 
from the State Fair, together with suitable prizes, were provided by the 
Fair management. 

In certain sections surrounding our larger cities, the poultry pro- 
ject is one of the most called for of the various club projects. County 
agents, county club leaders, as well as home demonstration agents, are 
coming to recognize the place of the Poultry Club work in the farm 
bureau and unite in furthering this work. 

R. A. Turner, 


GARDENING PROJECT. 


At first thought it was to be expected that the Gardening project 
would not be as well received this year as last, owing to the fact that 
many boys and girls raised gardens from the patriotic motive largely. 
While the total enrollment in the gardening club project is smaller 
than last year, yet many cities reported the largest enrollment ever. 

It is encouraging to note that those boys and girls who continued 
their gardening club work, did so with no less zeal and interest than 
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was noted through the war period. Both home and school gardens 
were fostered. The majority of club members maintained home gar- 
dens, however. 

In seventy-eight of the principal cities of Michigan, gardening was 
carried on in an organized way, under the boys and girls’ club plan. 
In certain Michigan cities the garden movement has progressed to such a 
point that the Board of Education now employes garden supervisors 
during the entire year and gardening has a place in the school curri- 
culum along with that enjoyed by the subject of Nature Study. 

An interesting feature of the short courses which were presented at 
the Michigan Agricultural College during the past winter, was the short 
course in Gardening. This course was offered for the first time and 
was attended by county and local club leaders, school and college in- 
structors throughout the State. The course is to be repeated during 
the coming winter. 

R. A. Turner. 


CANNING PROJECT. 


Although the number enrolled in canning clubs the past summer was 
not as great as last year, the percentage of “finishers” was greater as 
was the proportionate amount of work done. 

The girl canning the largest amount in the State was Martha Ealy of 
Osceola county, who has to her credit over 1200 quarts of fruits, vege- 
tables, jams, jellies, meats, pickles, etc. She has one standing order 
for $100 worth of canned products each season, the selection of varie- 
ties being for her to decide. Another club member, Donna Baird of Man- 
istee county, has canned her products in tin this year and sold them at 
local markets. 

Mother-Daughter Clubs are still being organized and are doing excel- 
lent work. The Live Wire Mother-Daughter Club of Hillsdale county 
has just finished its fourth season’s work. 

This year jams, jellies, pickles and soup combinations were made 
part of the requirement for second year girls and meat or fish were ad- 
ded to third year girls. This made the variety of work done greater, 
although the required amount was not increased. 

Demonstration teams played quite a part in the work of the second 
and third year girls also. Five of the best teams, each representing 
one of the districts into which Michigan was divided, gave demonstra- 
tions at the State Fair. They were chosen by elimination contests 
in each district. . 

The number of canning centers did not equal that of last year, due 
no doubt, to the fact that the war was over and people did not feel the 
need of conservation of food as they had before. However, those which 
survived this year will be permanent institutions. In several cities 
they are part of the garden club work and are under the direction of 
the Board of Education. 

The largest center is under the auspices of women in a suburban 
rural community who have the interest of the boys and girls at heart, 
and also having big farms, they see the opportunity this gives them for 
having their surplus products canned. Two supervisors were engaged 
in this center, one taking charge of the club work and the other of the 
canning work. 

Elda Robb, 
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GARMENT MAKING PROJECT. 


Results in the garment making project nearly trebled those of the 
preceding year. We found, also, that the clubs were more stable and 
doing more genuine club work than they were when the volatile type of 
members were enrolled. The valuation of the articles made was high- 
er, and would have been greater, had it not been for the fact that many 
clubs were forced to drop the work, owing to the loss of school time 
during the influenza quarantines. 

Five districts were represented at the Michigan State Fair by draft- 
ing demonstration teams. Several county fairs also held demonstra- 
tion contests for the different groups within the county. 

One club has completed three years of work and is now experiment- 
ing on a group of lessons in household management, care of the home 
and home decoration. 

Our new bulletin is being compiled and will be ready for distribution 


February first. 
Barbara Van Heulen. 


HOT LUNCH PROJECT. 


The season of 1919-1920 proved most successful for hot lunch work. 
More clubs were organized than ever before in the history of club 
work in Michigan. The gardening and canning clubs find a_ ready 
market for their products in the hot lunch club. This project appeals 
to the teachers particularly because it includes both the boys and girls. 
They appreciate also the value of the work from the health standpoint. 
It is a means of solving the noon hour problem in the rural school and 
establishes a splendid relationship between the teacher and pupils. It 
has substantial and enthusiastic backing of the county school commis- 
sioners as well as the home demonstration agents, the county agent 
and the county nurse. The hot lunch bulletin No. 12 is being revised 
and will be ready for distribution by February first. It will include 
important changes which will make the work more practical as well as 
making it easier to get in the reports. The hot lunch requirements 
for each member are as follows: 

Each club member is required to be cook and bookkeeper for one 
week and a housekeeper for one week and to hand in a report and story. 
When a club is very large such as is the case in most village schools or 
the members are very young, only one report and story is required. The 
treasurer sends in the report and the secretary the story. 


PLAN OF WORK. 


Team First Week Second Week 
I Cook and Bookkeeper Housekeeper 

2 Housekeeper Cook and Bookkeeper 
Ete. 


The club is urged to hold regular meetings and to take up the study 
of the simple food principles and the fundamental rules for cooking. 

Follow-up work in the form of demonstrations may be given by local, 
county or state leaders of club work. These demonstrations are usual- 
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ly on some of the most valuable foods for children. This work may be 
correlated with the lessons on food which are always given in the rural 
schools in connection with the work on physiology. 


Margaret Hutty. 
Respectfully submitted, 


R. A. TURNER, 
State Club Leader. 
East Lansing, Michigan, June 30, 1920. 
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REPORT OF SECRETARY-MANAGER. 


Mr. President and Gentlemen of the Executive Committee: ; 

I am pleased to submit herewith my report of the Seventieth Annual 
Michigan State Fair held August 29th to September 7th, and recom- 
mendations for your consideration. I am sure you will all concede that 
the 1919 Fair was by far the most successful ever held by our Society, 
and its growth, both financially and in public opinion, during the past 
seven years has without question been marvelous. It is true the weather 
conditions this year were ideal from start to finish. It only rained twice 
during the ten days of the Fair, both times being in the night, which 
did not interfere with our attendance. With all of our vast throngs of 
people, there was no record of any accident of a serious nature what- 
ever, a fact largely due to the splendid co-operation and the care taken 
by the men in charge of the different departments of our Fair. We have 
received many complimentary letters endorsing the administration this 
year, and, taking it all in all, the prospects for the 1920 Fair could not 
be better. 


OPENING NIGHT. 


At five o’clock p. m., August 29th, the opening day of the Fair, we 
opened the outside gates to the public, free of charge, and held a com- 
munity dance on the pavement from the Administration Building to the 
Grand Stand. Seven bands were used, and it was a grand success in 
every way. It brought many thousands of people to our Fair the first 
night who no doubt had never before attended, which fact was evidenced 
from the attendance in the Grand Stand, which was entirely filled and 
for which we charged admission. At eight o’clock the Fair was formally 
opened by Governor Albert E. Sleeper with an address from the Grand 
Stand, after which a splendid program of free attractions and music 
was enjoyed, which I am sure had much to do with our continued at- 
tendance throughout the Fair. 


UNITED STATES GOVERNMENT EXHIBIT. 


Our United States Government exhibit, comprised of the combined 
War, Navy and other Government exhibits except Agriculture, was 
staged on the upper floor of the Automobile Building. We had to guar- 
antee $1,000.00 for the expense of same and send a certified check to 
Washington. It is expected that a portion of this amount will be re- 
turned to us. The exhibit that was furnished was very interesting, the 
men handling it were yery courteous and obliging, and I believe it was 
appreciated. 

WILD LIFE EXHIBIT. 

The Wild Life Exhibit this year was one of the main attractions at 
the Fair. It was staged by the Secretary of the Michigan Sportsman 
instead of by the State Game Commissioner as in 1918. It was con- 
ducted very economically and satisfactorily, and drew a large attendance. 


May @ 7 yaa 
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I believe that an exhibit of this kind can be staged each year with a 
few animals and birds of different varieties housed in sonte kind of a 
building which need not cost a great amount of money. 


STATE PRISON EXHIBIT. 


The State Prison exhibit was staged this year on the upper floor of 
the Automobile Building, using the entire south end of the building, 
for which we received $356.00. It was a very interesting exhibit and 
showed the work of the prison to thousands of visitors. Prison Warden 
Hulburt was very liberal and certainly understands the staging of an 
exhibit of this character to get the best out of it. 


AUTOMOBILE SHOW. 


Our Automobile Show was better patronized this year than it has 
been for years. The total receipts for space were $9,397.95, and the 
space was entirely sold several weeks before the Fair opened. I believe 
it would be advisable to change the lighting system in this building 
throughout and refinish and decorate the upper floor and use it for 
passenger cars on account of the wood fioor, which is much more pre- 
ferable for this class of exhibits than the cement floor, and use the lower 
floor for trucks, accessories, ete. To decorate and refinish this building 
properly it would probably cost between $3,000.00 and $4,000.00. I 
think, however, the rate for exhibit space in this building could be in- 
creased to fifty cents per square foot, at which price the entire building 
would bring us about $20,000.00, and I think it would be a paying in- 
vestment for us to decorate and refinish the building this year. 


RENTAL OF BUILDINGS. 


Our buildings were rented last May to the Maxwell Motor Co. for ten 
months for $18,580—about $1,500 less than in 1918, due to the fact that 
the buildings were not occupied during the months of June and July, 
Le: é 


POLICING OF GROUNDS. 


The policing of Grounds was never as well cared for as this year by 
the Detroit Police Department. A few plain clothes men and Boy Scouts 
were all we had on the pay roll. Although we had a vast throng of 
people every day, not one arrest was made during the entire Fair. 


DECORATION OF GROUNDS. 


The decoration of our grounds this year was a little more elaborate 
than ever before, the tctal cost of same being $1,463.80. It being a 
victory year, it seemed to be necessary that we provide a little better 
decoration. I think the beautifying of the grounds at Fair time is a 
good moye, and if necessary we should spend even more in 1920 for this 
purpose. 
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PREMIUM LIST AND OFFICIAL PROGRAM, 


The advertising in our 1919 Premium List amounted to $3,895.00 and 
in our Official Program, $4,020.00, a total increase over last year of 
$1,390.00. 


GLEANER TEMPLE. 
| 


The Gleaner Temple, constructed on our grounds last year by the 
Ancient Order of Gleaners, proved to be a very attractive place. They 
had representatives on hand every day of the Fair and provided a splendid 
daily program for the entertainment of their members as well as patrons 
of the Fair. It was a wise move on our part in allowing the Gleaners 
to construct this building, as they are much interested and give us more 
cooperation than ever before. 


HORSE RACES, 


We had six days’ horse racing this year, both the harness and saddle 
classes. Our harness races were conducted under the Michigan Short 
Ship Circuit on the half-mile track. The amount paid in prizes for all 
horse races was $7,690.00. No pools were permitted to be sold at our 
1919 Fair by order of the Mayor, which was a loss to our Association of 
about $6,000.00 over last year for the sale of the privilege. 


AUTO RACES. 


We held automobile races three days, including Decoration Day. Be- 
cause of the baseball team being at home in Detroit at that time, we 
were not very well patronized. However, the automobile races on Sat- 
urday and Sunday, the opening of the Fair, were a grand success, and I 
am satisfied they drew many thousands of people, as the grand stand 
was full to overflowing both days. 


FREE RETURN OF EXHIBITS AND REDUCED PASSENGER RATES TO FAIRS. 


The free return of exhibits in 1918 was unsatisfactory, as it did not 
provided for an exhibitor making a circuit of fairs; therefore it became 
necessary for me to go to Washington, being appointed chairman of the 
committee from the National Association to take up this matter with the 
United States Railroad Administration; also that of reduced passenger 
rates. We finally secured a very satisfactory arrangement providing that 
when an exhibitor attended a single fair and returned home he was 
charged only on the going trip; and when he attended a circuit of fairs 
he was charged one-half rate between all points, returning from the last 
place of exhibit home at one-half rate. This freight rate applied to all 
fairs and to any point in the United States, while in 1918 it was confined 
to intra-state shipments only. 

A one and one-half rate on passenger fares was made for the 1919 
fairs throughout the United States, making the going movement the day 
before the fair opened and good returning until the next day after the 
fair closed, which was a very satisfactory arrangement. The United 
States Railroad Administration must have been convinced that the fairs 
are of great benefit, to make such a reduced rate in these times. 
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EXEMPTION FROM WAR TAX. 
te pres 


In February last, the Committee ‘vil ‘Laxation changed their ruling 
somewhat on that question. While no tax is made on admissions to the 
grounds or grand stand, a tax is made on admissions to all shows. As 
a member of the Committee of the National Association on Federal Legis- 
lation, I have been trying to get the old ruling restored, but up to this 
time I have not met with success. In 1918, if an automobile race meet 
was held on our grounds other than at Fair time, there was no tax 
collected. Under the present ruling of the Tax Committee we would 
now be obliged to pay a tax on such meets; also upon all shows upon 
our grounds during the Fair. This is a matter that will have to be taken 
up again this year. 


APPROPRIATION, 


Since our last annual meeting we took up with the Legislature the 
subject of an increased appropriation for Michigan fairs. We asked 
for an annual appropriation of $100,000.00 for the next two years, which 
amount was cut to $75,000.00 being 50 per cent more per year than we 
formerly received. The amount apportioned the Michigan State Fair 
this year was $24,000.00—$8,000.00 more than we received last year. 
The amount apportioned the other fairs about the state was 60 per cent 
. of the amount paid by them in premiums in 1918. The increase in pre- 
miums paid by our Society this year over 1918 was upwards of $9,000.00, 
while we received an additional $8,000.00 over our former appropriation. 
This was not so largely the result of an increase in premiums, but par- 
tially because of the fact that nearly all the classes filled in every depart- 
ment. No doubt the same amount, $24,000.00, will be apportioned the 
Michigan State Fair for 1920. 


BONDS. 


The total bond issue now against our property in $355,000.00, with 
only $255,000.00 outstanding—$100,000.00 being unsold and on hand. 
There was paid on May first the amount of bonds falling due on that 
date, $10,000.00 with $15,500.00 interest for the year. Our bonds all fall 
due on May first, 1920, and it will then be necessary to reissue the same. 


INSURANCE. 


The insurance on our buildings has been renewed, and we are now 
carrying $181,500, at a cost $2,611.78 being 4 per cent less than last 
year on account of the war tax being removed. 


STREET CAR FARE. 


With reference to the D. U. R. charging two fares from the city to the 
Fair Grounds; during the past year I have taken this matter up with 
the Maydér and Common Council and impressed upon them the import- 
ance of the adjustment of matters with the D. U. R. to make a single 
fare rate good to the Fair Grounds. I have also taken this matter up 
along the same line with the Assistant General Manager of the D. U. R., 
Mr. Burdick, with whom I have an intimate acquaintance. He assured 
me if it were possible to make arrangements with the city so they 
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would have enough money to nav fer operating expenses and a little to 
the good, they would be onl}? Premji «<o make the single fare good to our 
gro ounds. I am in hopes it will not be long before this can be worked 
out. I am getting up a petition now which will be signed by all the 
property owners north, south and east, and in the vicinity of the Fair 
erounds, complaining of the unjust discrimination in street car service 
and fares. This petition will be signed by about 1,000 property owners, 
and should be of some assistance to us in securing the single fare rate. 


PERMANENT IMPROVEMENTS DURING THE YEAR. 


4,200 square feet of new sidewalk was constructed during the year 
at a cost of $852.00. 

New eave troughs were installed on the inner roofs of the Poultry 
Building, also drainage to same. 

We purchased a one-horse lawn mower at a cost of $300.00 which 
will do the work of six men; also a new Ford truck at a cost of $800.00> 

On account of the lack of water on our grounds because of the inade- 
quate supply on Woodward Avenue, which has only an 8-inch pipe line, 
we connected up with the 18-inch water main coming in from the east 
from John R. Street, coupling our two mains together at the intersec- 
tion of Fifield Street and Ransom Boulevard, at a cost of $3,101.90. For 
the handling of our centrifugal pump, as a booster to the water on our 
grounds we “purchased a new 25- horsepower motor at a cost of $779.89. 
With this new addition to our mains we had no difficulty whatever this 
year so far aS our water supply was concerned. 


REPAIRS TO BUILDINGS AND EQUIPMENT. 


fach year our wooden buildings, which are many, require a great 
amount of repairs. Many of them now need repainting. We are con- 
tinually going over the roofs to make them last as long as possible. 

It will be necessary to rebuild a number of the stalls in the horse 
barns before another year, and in doing so we will change a large num- 
ber of the single stalls over into box stalls. We find that the box stall 
is in greater demand than the open single stall, and the cost of a single 
stall to the exhibitor is $1.00, while the box stall is $3.00. It requires two 
single stalls to make one box stall; therefore it is to the advantage of 
the Fair to have more box stalls. 

Considerable repairing will.be necessary on the Administration Build- 
ing next year, as the foundation under the porches is decaying. Some 
of the upper porches are also badly in need of repair. Take it all in 
all, the repairs for next year will in my judgment exceed the repairs of 
any other year. 

I desire to call your attention to the present needs of the Society in 
the proper equipment of our plant, that the Fair may obtain the maxi- 
mum results in the fulfillment of the purpose for which it was-created. 

We need a fireproof live stock barn with enclosed show ring. This 
building could be constructed to care for the cattle; sheep and swine 
exhibits, and the judging ring could be sufficiently large to take care of 
the horses as well. 

We also need to enlarge our Grand Stand. This, in my judgment, 
can be done most economically by narrowing up our race track twenty 
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feet and extending our seats from the present box seats to the new line 
of the Grand Stand enclosure, which would be in the neighborhood of 
fifty feet. Thus the entire length of the Grand Stand constructed of 
reinforced concrete, would add several thousand seats to the Grand 
Stand at a very nominal cost. 

We also need a building in which to house the State exhibits. In my 
opinion this building should be constructed by the State, and all State, 
Government and County exhibits placed therein. There is no reason 
why our Association should supply the State of Michigan with exhibit 
space free of charge, and I believe it would be well at the next session 
of the Legislature toxget all of the departments interested and ask the 
Legislature for at least $50,000.00 for the construction of such a building. 
I have had some talk with the manufacturers of Detroit, and from what 
I can learn it is possible to erect a manufacturers’ building, making a 
five-year contract with a sufficient number of the manufacturers for 
space therein, the receipts from which, covering the five-year period, 
would neariy pay for the construction of the building. The exhibit space 
at the 1919 Fair was sold many weeks before the Fair opened, and we 
will certainly need more space for 1920. 

I feel sure I can say without fear of contradiction that there never 
was a State Agricultural Exhibition conducted along educational lines 
offering large sums for premiums, and operating at what may be called 
popular prices of admission, which has cleared enough in net profits to 
provide funds for the entire erection and maintenance of its plant; but 
if we are as prosperous each year for the next five years as we were this 
year, and I see no reason why we should not be, as the prospects are very 
bright for the future, we will have made enough during that time to 
almost duplicate our present plant besides paying the usual ten thousand 
each year of our bonds. 

A new 11-foot sewer is under construction coming from the east and 
is less than a mile from our grounds. As soon as it reaches us we will be 
required to connect up with it—a much needed improvement in connec- 
tion with our plant. 

We have been notified by the City Plans Commission that Woodward 
Avenue will be widened to 100 feet, which would take 17 feet off the front 
of our property. This will in all probability disturb our new entrances 
and we should endeavor so far as possible to require the city to pay the 
damages. This same Commission was planning on an outer boulevard, 
taking about 60 feet off the south side of our grounds. We have had 
conferences on this subject and protested, claiming it was not necessary 
and was unreasonable. Their present plan now is to take a strip of land 
150 feet off the north end of our property, which would include nearly all 
of the north end of our race track; then swing south to a point near 
the center of the subdivision at the northwest corner of our grounds 
and south of the Kight Mile Road. Action should be taken as to what 
our position will be in the matter. I would suggest if they acquire the 
land, about ten acres lying between the proposed new boulevard and 
our north line facing on Woodward Avenue and turn it over to us, that 
we consent to the improvement; otherwise we would object to the plan 
entirely. I have-already made this suggestion to the Committee. 
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DEPARTMENTAL EXHIBITS. 


A perusal of the comparative statement will show an increase in all 
of the Live Stock Departments this year, and in taking up this subject 
I desire to explain the conditions under which we are laboring, which I 
am sure must be apparent to most of you. : 


HORSES. 


We have outgrown our exhibit barns and it is necessary for us to do 
the judging on the street as we have no other place. We had a splendid 
exhibit this year both in the breeding and show horse classes. The De- 
partment was handled in a very scientific manner under the supervision 
of Mr. Prescott, and many complimentary remarks were made by the 
horse-loving visitors. The show horse, in my opinion, will become more 
popular each year, but I fear there will be a decrease in the draft horse 
classes because of the use of the auto truck. 


CATTLE. 


We had a splendid exhibit of the beef breeds this year. The two car- 
loads of fat steers made a decided hit and such exhibits should be en- 
couraged. We can rest assured that this division of the Department 
will be a success while under the supervision of Mr. Lessiter. _We had 
about the usual exhibit of dairy cattle, but double the number of dairy 
breeds we had on exhibition would, in my opinion, be only a fair showing 
for Michigan. There are many good herds of dairy cattle in the State 
which should be encouraged to show, either by added premiums or better 
conditions, possibly both. The cow test, which was suggested and ar- 
ranged by Superintendent Norton, proved to be very interesting, and I 
believe under his direction and with favorable conditions this Depart- 
ment can be placed on a par with the beef breeds. 


SHEEP, 


I believe we had by far the best exhibit in the Sheep Department ever 
shown at the Michigan State Fair. The barns were insufficient and it 
became necessary to put some of the sheep in the Swine Barns. The 
fine wools especially made a great showing. No complaints, whatever, 
were received, and nothing but the highest complimentary remarks were 
heard as to the treatment of our exhibitors and visitors by Superin- 
tendent Coward. 


SWINE. 


In this department we had thirty exhibitors, a larger number than 
ever before. The show was of the highest quality and the barns were 
nearly filled. The exhibitors all seemed pleased with the manner in 
which they were treated, and the efforts put forth by Superintendent 
Ball in meeting them on their arrival any hour of the day or night made 
a decided hit, not only in the Swine Department, but in other Live 
Stock Departments. 
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POULTRY AND PET STOCK. 


This department has proven to be one of the central points of interest 
on the Grounds under the efficient management of George Kelly as Mem- 
ber in Charge, and Professor Burgess as Superintendent, giving their 
personal attention to the many little details so necessary to the success 
of any department. This building has proven to be a wonderful addition 
to our Fair Grounds and I hope I may live to see all the live stock housed 
in a like manner. 


DOG SHOW. 


The Dog Show, held three days on the upper floor of the Poultry 
Building, made a decided hit at the Fair this year. We made a charge 
of 25 cents admission and received from this source $2,333.35. We heard 
no complaints from the visitors on account of this charge. 

The Pet Stock and Pigeons occupied the upper floor of the Poultry 
Building, the balance of the Fair, and the exhibitors were pleased to 
have their stay shortened up three days on account of the Dog Show. 
The change was made in the night time and during the early morning 
and did not interfere with the visitors. We should continue putting on 
an annual Dog Show. 


FARM PRODUCTS. 


Each year this Department seems to grow in popularity. It only 
goes to show that with experience we become more successful, as is the 
case with the handling of this department by Mr. Marston. The building 
was tastefully arranged and decorated. It is true we allowed a few con- 
cessions in this building this year; however, they did not interfere in 
any way, and the money received from such concessioners was sufficient 
to pay all the expense of the Department outside of the premiums. 


FRUITS, PLANTS AND FLOWERS. 


Taking everything into consideration, dry weather and a shortage of 
flowers, the exliibit in this Department was a great credit to those in 
charge. This, like the Agricultural Department, headed by H. S. New- 
ton, is sure to be better every year. On account of the Fair being held 
at such an early date we all know it is impossible to get the finest kind 
of fruit, and when we have a failure in the flowers it is a difficult Depart- 
ment to handle and make a proper showing; therefore, I feel that Mr. 
Newton is to be congratulated on having such a good exhibit. 


MACHINERY. 


The machinery and implement show this year was extensive, and Mr, 
Stevenson deserves great credit for the manner in which it was arranged 
and displayed. The Machinery Building was filled and many exhibitors 
who desired space inside were forced to take outside space. As a whole, 
this exhibit was very creditably and efficiently handled. The tractor 
show is becoming more important each year and the tractor is a machine 
in which the farmers are very much interested. We should have more 
_room in which to make tractor demonstrations. 
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DAIRY, DOMESTIC AND APIARY. 


The Dairy and Domestic Department was about on a par with pre- 
vious years. The space in this building was sold long before the Fair. 
It was nicely decorated and was one of the central points of interest on 
the Grounds. ; 

The Apiary exhibit has grown to such an extent that some day we will 
need an Apiary Building. Mr. Tyrrell, Superintendent of this depart- 
ment, although engaged in other business, is at heart a bee man, and 
under his management it will not be long before this department will 
be a source of revenue to the Fair, besides being a‘very interesting and 
educational show. 

NEEDLEWORK. 


The needlework shown on the upper floor of the Woman’s Building, 

yas one of the central points of attraction on our Grounds. While the 
exhibit was not as large as in 1918, it was of a better quality because of 
the fact that we prohibit the showing of an article which has not been 
made during the ensuing year. The exhibit was of high quality and very 
attractive. 


HANDICRAFT AND FINE ARTS. 


The Department of Fine Arts this year presented an exhibit of sur- 
passing interest. A college course of ten days in “How Artists Work,” 
proved to be a great drawing card. Many visitors were so interested 
that they attended the lessons nearly every day. It became necessary to 
move out in the open because the building was too small to take care of 
the crowds gathered to witness the work. It will be necessary in the 
near future to enlarge this building to eyes house and take care of 
the exhibit. 


EDUCATIONAL. 


Our school exhibit, while not as large as in 1918, was by far a better 
exhibit. It was handled in a very scientific manner by Superintendent 
Cameron and his assistants. We are now preparing an advance premium 
list for our 1920 school exhibit, and I feel certain it will surpass any 
previous year. 


BOYS AND GIRLS AT THE FAIR. 


The Boys’ Livestock Judging Contest, Girls’ Canning and Cooking 
Demonstration Clubs, Girls’ Milking Contest, and Boys’ and Girls’ Man- 
ual Training Contests were exceedingly interesting, coming as they did — 
from so many different localities, and although somewhat expensive is 
great advertising for the Fair throughout the “entire State. 


BETTER BABIES’ AND PHYSICAL CULTURE BODY BUILDING CONTESTS. 


The Better Babies’ Contest was never so well patronized as this year. 
This contest is a stepping stone to the Physical Culture Body Building 
Contest, which was also well patronized. 

G. W. DICKINSON, 
Secretary-Manager. 
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COMPARATIVE STATEMENT. 


The following is a comparative statement of the number of entries and premium awards in the 
different Departments of the 1918 and 1919 Fairs, automobiles and vehicles not included: 


No. of Entries. Premiums. 
: Inc. Increase. 
Department. Dec Decrease. 
1918. 1919. 1918 1919. 

754 647 107 $6,887 50 $7,507 00 $916 50 

70 90 20 5,445 00 7,690 00 _ 2,245 00 

748 1,002 254 6,264 40 7,831 50 1,567 10 

998 1,474 476 3,320 40 4,124 40 804 CO 

i 632 734 102 2,560 90 3,020 10 459 20 

Poultry and Pet Stock 1,844 | 2,780 936 2,483 75 3,412 00 928 25 

RALIEPLOCUCTS as. Mesias enantio obit teehee echo re 281 220 61 1,421 75 1,968 98 547 23 

nites elantasand blowers: cyte ecient oe cts 2,594 3,135 541 2,818 75 2,661 50 157-25 

DairyaDomestieland Apiary. as) -2 scales nose ec kes 466 444 22 1,10@ 50 1,142 75 42 25 

INeedleworkescntstome iene oe ain sewers Acie E eae eles | 1,882 | 1,532 350 856 00 868 50 12 50 

Handreratt and PINneATUS a. a. ee sien sisters come ae 578 414 164 688 50 1,047 00 358 50 
Educational: . 

BUNOOIR Ae ott ea daeth me ety aeiaeron es ementes 970 889 81 756 25 Deo 1d 28 1,755 03 

Up hrncalkclinine nie ee heer adios oars mete hata ee 46 AGial |: << Staicros 366 00 180 00 186 00 

Boys etatestairiochools-c.se oes oecees oe saecen 83 65 18 2,971 67 val yf 1,400 10 

Better babies: COntesteccncoce ton cae ssa eae seie ane 92 188 96 159 60 130 00 29 60 

W,ld TENG Dra til oV pape et Ger MER ae aR ORI Oe CeCe eae Menno eee eae 493 30 1,500 00 1,006 70 

MO Calle eae Hae c Necisctntete ee Merton oe 12,038 | 18,660 | 1,622 | $38,594 27 | $47,166 58 $8,572 31 

PObAleitries 1 OTM ici. ke aa. 8 sion miata eltiere cholo 13,660 Total Premiums Paid 1919......... bo Rta ais ate $47,166 58 

POEA ME iREs LORS = does Ao anh eee ae 12,038 Total: Premiums Pardl9lSn ok eee cece ce ane. 38,594 27 

PHELPS PET SEE hee os eee $1,622 mlereasex conte teens ciclaisioe ees sees cis $8,572 31 

Trophy Cups 1919 $2. 280h00e SeRibbons il G1 9b ee eviereccsrctelel oe aie pd seared Reeve $1,324 36 

Trophy Cups 1918 1,780 75 Ribbons 1OUS) fn ayer cellos ieee ene eas ae 1,320 08 

Crease bene ayy cy, sem ite ee A ote arsine $499 25 AMCTEABEsapem eventos sine ties Pete W ca Rie scwaeinmes $4 32 

UPIGREAN EVEL Premigis nl GLO aps Ses as Sete tte ie Pee ER Ie chase han paths aevoneTara at alii Stator tal gota manee aitapeis i tae ars $8,572 31 

HEAR SLO HAD DONS EL OL Dyson ace gie sere seemed bekone har, fovas a ach ie GRANGE tate anos aera selves ghee Bhatt aba ae ios Ble ohe theta 4 32 

Lite Deere Cnty esea OV Shae pee ener Se Gy ORAS A RB eae Oe ei ae aa are ne eae h tates fae Ae 499 25 

INetplnicreasounubnnede.cy av ich cic nao meena pete he eae ee Tiel Ae RIS AC ETNG SE eal eere a oars les $9,075 88 
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AUDIT AND EXAMINATION. 


December 2, 1919. 
Michigan State Agricultural Society, Detroit, Michigan. 
Dear Sirs: We have completed an audit and examination of your books 
for your fiscal year ending November 30, 1919, and submit herewith our 
report, together with Exhibits and Schedules as follows: 


Exhibit A—Balance Sheet. 
. B—Statement of Revenues and [xpenses. 
is C—Comparative Statement of Revenues and [xpenses. 


a D—Analysis of Surplus Account. 
Schedule 1—Accounts Receivable. 
a 2—Suspensions—Speed Department. 
: 3—Comparative Statement of Plant Accounts. 
os 4—Accounts Payable. 
- 5—Deposits on 1920 Contracts. 


és 6—Miscellaneous Revenue. 

- 7—Administrative Expenses. 
a4 7A—Special Expenses. 

fe 8—Operating Expenses. 

+ 9—Departmental Expenses. 


All recorded cash receipts were traced to deposit in the bank. 

The Peoples State Bank account was reconciled as at November 30, 
1919. 

The Accounts Receivable, amounting to $3,094.23, as shown by Sched- 
ule 1, represents only balances due from 1919 operations. The balances 
on accounts covering previous years’ operations were considered uncol- 
lectable and charged off. 

Schedule 2, detailing Suspensions in Speed Department, amounting 
to $130.00, covers those Suspensions reported by the Secretary of your 
Racing Association for the 1919 racing season. Suspensions amounting 
to $7,913.50, which your books showed as being due from previous years, . 
were charged off against Surplus as they were considered uncollectable. 

We have mentioned in previous reports the fact that no reserve ac- 
counts for depreciation of Plant and Equipment are set up on your books. 
Therefore, the value of those accounts as shown are accordingly qualified. 

Respectfully submitted, 
A. W. EHRMAN & CO. 
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EXHIBIT A. 
BALANCE SHEET. 
As at November 30, 1919. 


ASSETS. 
Current: 
CECI NG Tied s ETE SG Sy aes, So ROR RSG AID a IOI e Ss EL AIS cine mite Oars $67 70 
IPEaplesi Stale Dame o reise wees ty soap ae as aia) oor ows & ert eiml ePorasel e, ol ai winias evega, Seed 7,207 76 
Pontiac Savings Bank—Certificates of Deposit...................005- 75,000 00 
————— $82,275 46 
AccountstReceivable: (Scheduleat)/4 5 aes ors arora sreinn io Wea ae cine See $3,094 23 
SUSPEHSION: (SEHEGUIE2Z nF Micneiatcrciecad a atetoiel oer oper eit ao ovine brake we ee 130 00 
—_————— 3,224 23 
Accrued Interest Receivable on Certificate of Deposits................ 450 00 
WMUESider Un Vestiien ts eto te harcacte teres rome oy Sele chek oe ee gal sn raeeeralaoveantoelt uae $50 00 
TAH Er EVs OAN BONUS) 8: S peters citorevece.cittersinye nis a ora ate ates ONS rn re 250 00 
300 00 
Inventories: 
HGnare eal nt EC ic.p0 actueiars wont ete hae ales cence e eles Fa mas oe bs eee 1,503 80 
Fixed: 
anda (Schedules yee ccute atiola cia reek eo Coe aera IE ee eat ae $309,266 38 
Binidines*(SCheamle;s iin = sek sce ee eee ole cee sitet eae oS Te 424,599 73 
BIpHren ta (SCHELL Sic. si coekte ere eee se an oct wie b eiee eaten 51,845 32 
————— 785,711 43 
PETC ALG MLN STE AnI COmt acc erat ta teteeie sare ete he AS A er ee era Suites 2,611 78 
$876,076 70 
LIABILITIES 
Current: 
Accountsubayabple (Schedule Ayn a sarees oe oe eee ede oon $1,233 70 
Neciucde Inbred ONS ONGS! fra atyarch. suet tie) a ceeravete oi suse er reas haere ae 1,275 00 
————— $2,508 70 
Mortgage Bonds: 
First Mortgage Bonds Authorized and Sold.............. $200,000 00 
Less: Bonds Redeemed..... WeVerar teres Ae Stara tara a wie wie 55,000 00 
Bonds Outstanding, 5s «oe sracils sme ole clone se ates $145,000 00 
Second Mortgage Bonds Authorized.................... $210,000 00 
HESS eB ONGS UW MSGlG oe ayes) cami ain ore so ote ean oee 100,000 00 
Bonds, Outstamdin 2.2). persia etels voks sevetaeocractate store's 110,000 00 
————_ 255,000 00 
Deferred Revenues: 
NOU CATED VAN CO iscsi cect sey rercleererrel at re are he Siete I oe a tcele $14,070 00 
Deposits on 1920 Contracts (Schedule 5)................ 6,180 00 
20,250 00 
DULPLUS I NOVEMDer SOs ONS ces cohen roropncesate ewes tele $514,114 47 
Messe eA GIUstMent CH XHIDIE ID): as eran nee os bed cede oes 10,718 30 


$503,396 17 
Add: Net Profit from December 1, 1918, to November 30, 


POSE XH IDItEB) Renee s cttevens/ sleeves cleiste @leleisie ee ais cae 94,921 83 598,318 00 
$876,076 70 
This Balance Sheet, subject to comments contained in our report of December 2, 1919, and of which 


it forms a part, in our opinion, substantially reflects the true status of the affairs of the MICHIGAN 
STATE AGRICULTURAL SOCIETY, as at November 30, 1919. 
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EXHIBIT B. 


STATEMENTS OF REVENUES AND EXPENSES. 


December 1, 1918, to November 30, 1919. 


6 REVENUES. 
Admissions: 
Generali Day AGdmMISSIONS 2 Ce .c.coscs eye eascclete eae ree ee lee ee intestate $95,768 17 
GeneraluNicht Admissvonsi ys 6 <2. eve talecsuets tone erage so hade ese ete leteere dares 12,784 20 
Grand sStand#nicht BoOxSeats: ona. cr eee ie uate ei eee NZ Y OP 763) 
Grandstand Night Admissions a. oe hic acteiern ce See ne ereienslayelaiere 14,664 50 
Hh bitors iCkets yw ae toeeae eae ete aero at eainien ee een 1,824 00 
Membershipwlicketse. 266 nica ice titereek Cpe eRe oem wien 192 00 
FANTPOMOD IE SOTCICES ees cop ss aceace wos nce force eee eve erceetee erect omen elias Sere ere he 6,524 00 
Dog Show Admissions....... AAS apa Soe tered ares we Ape Nane a Ae incre 2,333 35 
Auto Races: 
DaysAdmissionssto Grand Stamd:< 2s! seiaciccs sess esters create a ate elon sj 6 $15,197 75 
Concessions: 
/anihavien lis toni ko hho ens aoe maa eran ced an oeMeRaAson Oo odosaddc US 1,100 00 
ATIEOMO DE SB UII secre ote te helcoo no le ot ase alt Gieaetene wei ie ete es asevons 250 00 
IDE Wo mia sibill Counc ae en ne emo ocean Ons oCos ooo om en DO 650 00 
Grand 3S ta deee ret eae tee san Sree eke os tele Fees ae Toho Me cnomatctohces Relies fe 1,800 00 
ELOTRELCIUG TEES EU UTI coos Seis m eeeey a oft ey cuca tare oho aere toes eee eee belarsicee 50 00 
Maine Biildinges. eerie fee ans 1,150 00 
Midway Revenue 9,697 12 
Miscellaneous Concessions ol 202700 
OTM a Ne ESI GTI Po acm ay cree pcs veaexe yn ieee ske cater owe rena, olehtme euaeeceisuepa ce 250 00 
Exhibits: 
INSTICULEUCS HE UL GI Ee ee asta e asicre oten coal PR ce ONS eaae Wee PRES Lerner $25 00 
PNTTEO MODULE Mme Mees Serene seh eke Secccietencesrer eck oe elton eae none tard eiene 9,397 95 
IDE ia 21 Soni Co oye Se ee eG Ce Sete Seer re ere ae mer pens Sm A res iad toe 1,868 00 
Le Kore cepa buat oi AN CONN ay: Aes peer nN ceeny ene tae ROMA eet. Ake sri atene treet otcerD eacrOn 56 25 
INFAChInery BUI GIN goes Moke oc ceiee trae ee ieee Mice ae see RO geek 1,378 00 
Ma CHINE y IRIEL <5 ete an bee heey reine Eke ome sale osteo oe 298 00 
Main Building........ SUR Stites RAS CE ETON cha mee ee ee OS 4,392 70 
Tefay vik Prva SyOr Kelis a eee eer hin ait oe amon ce ibe Soho 50 00 
Niort Hone Silo tal ket Oe eis wits Gees Sno mee MiGs ecco Gaye oor 25 00 
WHSCELaNEOUS HE SNL ITOTS ena eeent Oho eich vicu aces cosen is osy aca, Me eipeenete Race 1,150 00 
Grand Standeand Show: eee eer Cai syescce ask es arc etn Tomes Sree code 262 00 
Horse Show: 
GrandustandeA dunssions =the a ca Ree ee eee ee RL RN $4,262 63 
TROD CESTEC IGFs Senet ORR RA A i ey rc sett Pcie AP io ech oenOe Nobo ies Oc 1,002 00 
SU disy REV MUG acs enna tes arager cre roe are rere eam eR RcicNee Pera naheuatettonseyes 31°25 
Speed Department: 
DEVI T ATCO RECO Or reais iis oes terete foe fale Ce ce ro fo seth eae ae Tevet We uagsnehotrote ce fe foteRore $1,645 00 
Cran tad -NkdMISSIONS).<ee Meo cehesores sncdoneaticcctelensity apaycvel vcie meee Peeepaenst 4,262 62 
SLEEK OF T's Fei ghee gee eee ie rn, een A RE es 2 MSS ca ant Sea ee es 478 33 
2BYORC SISPTL SHS Sen Resa te EAL COR EK EOI ACRE Rie oe Careti cate Cerra Otae rate plain 1,001 50 
SUSPEMSIONVREES a. cons Hee ate tage ce moc eel weds eke nto Tohome RU RNens Nm ou hein 130 00 
Motorcycle Races: 
(Grand /Staid VAGmMmISSIONS se. yee e Ne orticic aecsreva alana oreo te oe eoetci Regs eoieions $1,821 50 
PP OP EATS tN Seon aes hse we AMET ales o erate oe De ae ee eee heehee 36 25 
Sundry 
Electric Guirrent Salegey Se Fe ee eet bokeh terete cesar ete eatehe esta $1,062 50 
IMs chases | (as eee en RETR AIG Uist acre tia ae bored ie rom bic 2,623 50 
lhahtsyscyial Dp huis eee es ee ie eee rene A ere pai on Ope ne Bre WALRiA a eatia 460 60 
Miscellaneous Revenue) (Scheditle G)iar2 9. 5) ae beciele win teue = elete ions ele 273 66 
Omeral-Program) Advertisements: s 7 aged see ae sees eiopelels elie ecteee 3,960 00 
GGA Restaurant sey. ees Sk hea ereeha oes Re cueels ieee = aimatoneisys 417 25 
PremilimeList-Ad VELrtiseMents s..2 0%, oor sheer ro yhae yiede ele lepeeaeten ouohers 3,895 00 
HREM E AOL GO UUGIW ES: is cree ees cas tues BPO oye OR ee el ecruciiea crea 18,497 50 
JaXeraqicr) roy eC 50) U0 010 fe Aiea nn Sern raren as Sica Aura aor ecm oie 575 00 
FRET NOS DADL OS & ss orion aie tana cettiarnna etauses aha naote aes a eet tence oun icne mots 427 00 
PAU ATIGMP ONG BES oe. ois ais tcd avai 2 A nseretutine cceteioleusra oithe ieeenenersnstene ieuaenoke 3,762 75 
EXPENSES. 
Administration axpenses (Schedule 7)... 2 .rk oc eek es neem $51,677 98 
WPEratiniesH RPCMSES, (SCOCMULEIS) ett. 0 elm ia) sje e.c0elecelahersl breyieitel wes raleneln soor 58,316 70 
Departmental Expenses sepeaule 19) eee Se sa heels 76,629 29 
IT POTESDIOR LAIN OCES. ce eie eere beeen ee cas, bene ISD Sous eee renee es wialss 127 61 
TRPOxveSt Ou ONUS ci.eers rateta ave cislsie severe orclepeie eeotet a apes teed cpus aie pialna te cle 15,550 00 
PRO bA OPELatiNe VOM Gers... care cj stele eanicuals cite eicrey ole role heise leieterinre fe le 
Statesor Michican-Special Appropriation. 2... dass en a ede se aleines $24,000 00 
‘Sundry Appropriations fOr WILeMUIUMIS 6 F. ela acters © eo  seacieye @ + wel elor 682 33 
(OEE GAD Rahm ee Aes Heer Bee eR tre eee ne se EE ry REL CRED ppl CACO 52 00 


Netseront. Carried OiSUMpLUss ac cuseieieie cosy. eioerote MRD Oto Acs tecluny Seo Sic 


$135,562 
15,197 


52,199 


18,902 


5,295 


7,517 


1,857 


35,954 


$272,489 


202,301 


$70,187 


24,734 
$94,921 


97 
75 


62 


90 


88 


83 
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EXHIBIT C. 
COMPARATIVE STATEMENT OF REVENUES AND EXPENSES. 
(Condensed) 
For the Years 1918 and 1919. 
oe r Increase or 
Year. Year. Derresce- 
(GeneraleAGmissiOnss syoesa ces os seminars ak lament tintees eet ja shes 79,706 89 | $118,565 12 $38,858 73 
ASG EOS a es see pC. AL Air cap cb aeten U OOO TE 11,665 25 15,197 75 3,532 50 
Wiis howsAdmisstone y.tot pes ciecte eta seis ia detente sieve onset omrad samols AGS BI bond Symanoueet 2,333 35 2,333 35 
Moneessrons and sExNPits oe ersees lets wee leye chee lebeiciele re bictereloute'e = elsislaia <siei- 40,358 36 71,102 52 30,744 16 
18 Gavel Js shes oe = Oo See IR REE Dee e ct oe DROS Aap Fe ages 8,159 63 5,295 88 2.863 75 
DPeedep evant Mien tracer cen eracctete seco lhe oie ote cia ciecliex-fajayavecexals¥sle) arofe/snsmeqristaletene 13,406 13 7,517 45 5.888 68 
Grandi sbamGuN tele Ac miset OMS ese aye cera etereencvelo (otsravetete omic cielo chciesew~ nteiele har a\| elete\oreter=\elere'ausi=i- 14,664 50 14,664 50 
Oiticial, ProprAMeACvErtiseMeNts saat hienstets cls ose teitielesciel> aleyors) eveke wie iayeieis ra 2,275 00 3,960 00 1,685 00 
Ofiicrale Regt aU AT ewe era acters ra eee ale avons clots eden ate che aren cce sizychodeTestet 387 00 417 25 30 25 
Premnime lista d ertise Men ts y.nssee ee settee cee cities fries sivi- leis eicioe elec 4,250 00 3,895 00 355 00 
REvori bel @bs ii Chin ree ya A ee hc ae Sree ere cto ra aah eee one loteichcvacs ationershays och e's 15,500 00 18,497 50 2,997 50 
SPEGIA PAD MRO DEA DIONE ce sperays clay erro a= esa Nittre Meeesier his ©) eievaroPece eel aves ovate 16,019 00 24,682 33 8,663 33 
Stindinya Cerise emer ee ace te ees eee ete cbmetiee are serene 11,073 91 9,237 O1 1,836 90 
igre) Ba REVOLT) Seas Reto ocon ben Jao tep Onn anb.Cadan OSes ae esc c atc od coscnpocuacone 1,857 75 1,857 75 
$202,800 67 $297,223 41 $94,422 74 
Expenses: 
Administrative: 
PA ertisin palpate va Sar raha: Ses es sitar tente alein eRe eels mere tans som ayaa $20,402 74 $23,155 13 $2,752 39 
Ofirce Salaries eters ss cates nae cae ean a PRR Note lola Ae Te eae zu sue 6,177 94 6,931 98 754 04 
Oficers' Salanesnd-acenc sce oe cate cesta eh cement ae 10,000 00 TOSOOGs OOME Set sr. tees 
Oflicergeand!Direchors ERpEnseSat omc Neches ciotiaccttie coer cictei> oes 1,888 19 1,652 64 235 55 
[Sitia(e baal Acta S seer SORE ao ERC Tata: Eee Enero Mee Doce 7;829 46 9,938 23 2,108 77 
$46,298 33 $51,677 98 $5,379 65 
Operating: 

INGE TARTS Ss RN ERed OER ACE CREE n en Oana aM EOrIR eae $7,971 43 $6,475 15 $*,496 78 
IGLOS (Fie ER on ee ree aE ARIA Va eee Se yy oi PAE ETA EERE 2,333 11 2,699 80 366 69 
IKE WORKS We Pets = 1, WE ect mgs slatted ioe Ghee achat elas Gt yotiue a svete a 7,700 00 9,000 00 1,300 00 
ka borsGeneralldme ae tor cites acer a ard ad ote e yah ha lassie els Me cree oes 15,177 33 11,396 39 3,780 94 
Mraprlityvelusurancels=cise cae te so etek cae Seo a eee bere e ernst 64 00 99 10 35 10 
Maintenance of Land, Buildings and Equipment..................... 5,200 25 12,413 45 7,213 20 
SSTETG Fag Uren] ee ee ee Oe hae tere eet toe Pi es Cae eee 8,815 85 16,232 81 7,416 96 
$47,261 97 $58,316 70 $11,054 73 

Departmental: 
Auto Races—Prizes andPremiums: i. 200s ersac el see sa dees wanes « $5,000 00 $6,000 CO $1,000 00 
Auto Races—Miscellaneous Expenses...............00000 eee eeceeeee 5,071 71 4,109 24 962 47 
Better Babies—Prizes and Premiums..............2....020e0eeeeeeee POR BOMS eceth steerises 159 60 
Better Babies—Miscellaneous expemses............00000000 eee cece 486 29 569 20 82 91 
Boysaorate Hair SCHOOL xpenhe seve stance cies siete scine Roa eee 2,971 67 fy Al Bye 1,460 16 
Cathle—Prizestand s Premiums cs .cavty sarkncce cece ote acai ee clases ee bs 6,264 40 7,831 50 1,567 10 
Cattle—Miscellaneous Expense. .... is... 0000s cscs ceccesecrerectes 235 00 568 01 333 01 
SHWE ete PrN tea cls ne ee sins sect ara Oar arco opi ei ata slater apve ote $20,188 ‘67 $20,649 52 $460 85 


bo 
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EXHIBIT C—(Continued). 


COMPARATIVE STATEMENT OF REVENUES AND EXPENSES. 
(Condensed) 


For the Years 1918 and 1919. 


7 Increase or 
Year. Year. DecceGee 
Honwarded ssc-c Hae ee whe eae ee enc heels Mets Shapes Moe ee $20,188 67 $20,649 52 $460 85 
Dairy, Domestic and Apiary: 
IPRIZeStANG Preise tee ne chase siete ve eerste tacoma oorsesiers nee eee ene 265 50 342 75 77 25 
Miscellaneous*H xpenses ein... ioe nevaren aici osie: secstaee oases creas 1,073 18 861 08 212 10 
Educational—Prizes and Premiums.................-..- i ee ee 1,102 10 608 25 493 85 
Educational—Miscellaneous Expenses............22.2.00000000000200e 240 88 1,903 03 1,662 15 
Farm Products: 
iPizessandsbremilms sere crste een mien eee On ee ree 1,421 75 1,968 98 547 23 
Moscellaneousdbixpenses® ois co cramer ates se Healer ee eee eee clereta ate 176 87 551 52 374 65 
inevArts——brizessand Premiumsinn, cee eves fae saat «a eee ee 674 50 1,047 00 372 50 
Fine Arts—Miscellaneous Expenses.................000022eceeeeeeeeee 146 00 206 18 60 18 
Fruits, Plants and Flowers: 
IPrizesianGebrenuumis re scecs ssara ce crk tas asin ee Oe tee 2,818 75 2,661 50 157 25 
Miscellaneous bP xpense-.c hives <saecne oa tees ca eae eae tera 343 3 400 33 56 95 
Florses=aebrizes and sPrenmiums so. o- sea. sine omos cee ee ee eaten 4,202 50 3,869 50 333 00 
orses:ta Miscellaneous Hixpenses osec tore, Sonic cee en ae cots cise sts 287 18 555 83 268 65 
Machinery; Department Expenses... ce... doac oss eepee cc nein e oils 38 50 201 20 162 70 
MaineBuilding yi xpenses sp weriaea ser. Clear se are ee sina ets eee oars etal ote al | even} s aren epeiopecets 276 15 276 15 
Needlework: )brizes.and Premiums: <.5...22-c cose et ence = Soe etn mele 856 00 868 50 12 50 
Needlework: Miscellaneous Expenses...............-.----- sec ceeeees 293 63 609 00 ali ey/ 
Horseshow.se brizes'and Premiums... 02. o- .nsere ccs oom a cacias etleeiets 2,685 00 3,637 50 952 50 
Horse Show: Miscellaneous Expenses..............--------++eeeeeees 3,946 95 3,908 45 38 50 
Physical Culture: 
IBrIZes ATG PETeMuUMSe pe eist sacle ee roe oe ee he ee ee esos G6) O03)|).5 ctterecteetnss 66 00 
Miscellaneouss xDeRses ns yei.c sch cia tee lotclael Nero ne SORTASE are 300 00 180 00 120 00 
Poultry, Dog Show and Pet Stock: Prizes and Premiums............... 2,483 75 3,406 00 922 25 
Miscellaneous (Hxpenses sia a s.accove siete arta craaisici esse ae eos ol eae ate lke at 1,483 94 * 23529 39 1,045 45 
Sheep seebrizesiandsbremrums:.). tate shar cere ae ae ocho her ero ctenele 3,320 40 4,124 40 804 00 
Sheepsar Miscellaneous*h xpensess so -ce oes crestere ieee oniera ere iis raarers 190 04 206 00 15 96 
Swine-aibrizestand bremms iy. ta sates cis teicie olee clase ene ee ietasiers 2,560 90 3,020 10 459 20 
Swine+= Miscellaneous! Expenses s..c0;e ace cies ors erties eles sve si Oe eiclene 191 81 216 47 24 66 
IMotorncy ClerRacesset GUrSES heise ceeteiste ioe Stererarnva theta sctoderay oteberevors eacteve=te(ateial  olviatele sfetatetevenersts 275 00 275 00 
Motorcycle Races: Miscellaneous Expenses..............--0-----eccce|occcescescoees 656 62 656 62 
fey aresye Frey Sh Taste ne eee ee er etn S eee aren oareat Godon 5,445 00 7,690 00 2,245 00 
Speed:) «Miscellaneous ib xpenses.a . ociasc.ccceesitelety- rice henge cia istncte 4,647 03 4,889 55 242 52 
WVETE Cell ANE OUS SEPT Acces cre rere ache SERS acta dole roti e at etcle eererare steers 1,780 75 2,280 00 499 25 
Automobile Buildings xpenses & vas jsrts deers ool e este ee ago areaeialov ee Neve wick Pade me 516 22 516 22 
AUPUES UA DEV] oT ae nee A ee ee Oa. Reno, Saae non] ncon DoDI Gs0Cor 1,513 27 1,513 27 
$63,230 96 $76,629 29 $13,398 33 
MriGerestiONNB ONGS ys Seca cee cic cleyctorcioi ioe Siseale tesco ee Sieae, Sie ietere esos areolar ate 15,234 95 15,550 00 315 05 
riterestiom other items osc. set ices cis rere ciate ra he searaiom sie aol oeotote messes eloeve erase 452 78 127 61 325 17 


$172,478 99 | $202,301 58 $29,822 59 


1918 
Dec: 


Dec. 2 
Dec. 5 
Dec. 14 


1919 


Jan. 14 
Jan. 24 
Feb. 28 
Mar. 31 
Nov. 30 


1918 
Dec! 


Noy. 30 
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EXHIBIT D. 
ANALYSIS OF SURPLUS ACCOUNT. 
December 1, 1918, to November 30, 1919. 


MB ALATA CO Sehr aratyci cro: Rotace) sewn eare: arava dhoueiete ad aisuee teuere nat erereieea arene 


Add: 


1918 Needlework Premium Returned.................... 
Refund from P. M. R. R. Account Boys’ School........... 
Ann Arbor Times—Advance Ticket Sales.........:....... 


Refund from P. M. R. R. Account Boys’ School........... 
Refund on U. 8. Government Exhibit 

{Ola Checks canceled: 2) jos ears ssvsioe sche aie walle aes mass eae 
TOl7AC hecksycancelled sss tac hone ersten oe ie ore ites arsheieenis 
EOTSaChecksicancelled a Ae. ciated tere sis evele cle cana estes aleness 


Deduct: 


1918 seremim Needlework Ae) ae cuc.cve'e shekers eleva ole g cidce aera spare 
LOTSEPremMIUNME DOP SHOW nea arcusieoa oavesevocie aseesun fe cueiarese eveie ae 
‘Board of Water Commissioners... 2). <a oc.e cee decreas ae ee 


Metroitlice: Machine Cos invoices .ck sche. cree ei eersioe eee 
WP EpuLealySeLvICeSPLOLS Halls aiccccraiers seated cater sis witstccate tomer one 
Jephomlbh. Services LOU Seb aiteat. vic <ieieie +, oo cre ten hase ele trate 
‘LTraupaBros: 1 Ol Set roplivs CUpSs... ane enevswexeremre inte eeele aii sUe = 
R. D. Harrison, services 1918 Fair 

Maybelle’s Mule Show, 1918 Fair............ 

D. L. Depew, 1918 Stall and Pen refund................. 
Educational Dept., Prizes and Premiums, 1918............ 
Horticultural Dept., Prizes and Premiums................ 
Poultry Dept., Prizes and Premiums, 1918................ 
RUCHUNGSLOTS Cat SHOW 2 asec letielrey a ny ceshisl alia, poo) satel groana cre aromatase 
Fred E. Walker, services 1918 Fair 
Belin © amMe;roneservices) 1 GUS Halee secs cree crc ccns sehoelate oe ole 
hee Hardware'Co.’s TOTSinVOICES: so. «were Sioaleeaecieee 
Beardsley & Waltz, services 1918 Fair 
A. H. Moone’s account charged off 
Charred offibad accounts ta sa hion aoe ere nn eee eee 
Charged off Speed Dept.—Suspension Fees 


Add: . 
Profits Dec. 1, 1918, to Nov. 30, 1919 


Balance 


Cr: 
$514,114 47 


818 17 


~ $514,932 64 


11,536 47 


$503 ,396 17 


94,921 83 


$598,318 00 


222 STATE BOARD OF AGRICULTURE. 
SCHEDULE 1. 
ACCOUNTS RECEIVABLE. , 
November 30, 1919. 
Premium List—Advertisers: 
BiIEpeesy Wi PAtlee ta COle ety tcin en) aeheta SoMa ees ian Re os = a eR Sete Perniee $60 00 
Canadian.Goy ernment APency aac acer pene ca ae 2 eee ean 30 00 
Clawson NiUrseny sete his, steceran che etre sis iaea aa steee ehemerereeile ee ae ee nee 33 00 
Detroit’ Creamery: COM nso heaters einiet eee ene eee ee cn Beek 60 00 
Ba wardsraesDeuischet it how CO. aniste sete ne baice tee eel eee es 60 00 
Harqunar MUrMAaCOuCO, acs a cus, ote oncbate wheeare state ie ate ebepeie ite OE eee ee 60 00 
15 err AN le ee aR rey Reta a Mn ee ORR in rnc ss 30 00 
Kennedy aC Ons Mba akscehacse jn cls Ache aeeata, a orotate fois Sh ape ET ane Nee 4 50 
IMI GhiP Ane BUSINeSs SHAT INE we ete. eee aay Bete caer eS ee oe ee 60 00 
Nelson: CHANG StUGIOS® © eestor sete sce eerie LL Cee Ah een ek 60 00 
Pointer) Robert Renée SOMns oietao nus cheereca econo ake tee eee 40 00 
Securifva Linea Gd PRD DCE COM aah score cktnee er es oe Gee tr eed aes 60 00 
ASC HET OTOL SES saree aio ccc ote niseatls sche. ere vepeiioces Reacla cat tea ac Pee ash Peghcaee Rae 30 00 
Unitedshains Booking: Coi tea .cicel cere See SE eae 60 00 
‘ $647 50 
Official Program—A4vertisers: 
PULPCO Vi ePA TES hed © Ouran ete cua teuterWone Sa tee ce As Sore ok els eave Means ap emene $60 00 
Detroit Cleveland Navigablon ©. a= tlre cease, ce icc olere e ore cede 30 00 
WEROIRC LEAMET VAC. OM te ie coelce Sa Oh aeemonie oo a RR tea nae cue coslecioncclocars 60 00 
VOCS OME NOSE Pie EWG packs rcs ceussark dn uiGneae RE SS rROSER aie Thies eho een ME rece e 60 00 
Harquihar Heating and Wentilatine:Col. vac oo2 2... 2 oe wha cee 60 00 
HEMET ale G HEN Cal O Omen march easiest ae oe eo eas Sine eee 60 00 
AOL GMIG TICLE Olas eicteieiatcn ae crc ecaie nea ieee cy ian ee ee 30 00 
EinideysViGtorssC OLnpOLatiOM sco akc) stokes aisles eos Senne cere 25 00 
Wi chia BuUSINESSan armani, ¢ 6 sj cetecnesce celal tk an olka cme tree aeons 60 00 
Nie S OfarET a NES GIT GLOS tees osu eeticeetios nove. lone bey mec sabe eek RL EW eee eee 60 00 
ODE CHAMiraliM EL OLE Lie gene ae nas a of check svciencaahorotle mela ect selec otter We tom 30 00 
PIS SITISsSalegKCO. hen ene Glee crete hth komen Ea werent te Nee 40 00 
MOMIMSONs WatSOM: CO wii ore ancesiio susie bhepea tao ae chee eee hear mst nas ae 49 00 
ARIROT; COG EAC Ore sisietentate ake eae ee em. cae he Sone eee 20 00 
625 00 
Exhibitors: 
TSENG Lice BET 0 Le ae ee A nee aE Siar Raia ied se ee etree air a $102 00 
Canadian: Governinentiscss re dere he ee eo Gio aoa eee 262 00 
DepanrimentiOpeELealt lyse ester. dey. lied Coton ceeock oe kee ewe ha eae nero 32 00 
Hanslen, Orlane C ORser ses ce eict at er toe ek Ack te ote eT eee 50 00 
Hargqubar Mirma CeCe ry eects ete ee aol ek rae eee oe 106 00 
HORS COCGE ae ane cmb. yer Baryr ah iees tee r p ea NC Be eee eae 23 50 
BraniZ Premier Oistribmnme GOLe sain. cele cnet teen co eee ene totes ote 78 00 
Kelvinator COLD OAH OMe ci nsrpoisbenst hey chcbsretamnuetemces oN Cen ino tae tee aa 31 00 
Pa SHB OS ees ane ea Gn ods coral see Secale Same ees ee ee aes 179 60 
RECUPO TG ASISAV.ELICO Ge exc ee a ici Shae eh ee ee ee 91 00 
SS ALGO WS Kap VELIS LOCO ear ctee.\ shor sc icnenspen accuse Seaver ares oes hare cries RR ag abe 16 80 
SialmePranOeGOrare te erat ae oes Aetna e ere TR MR Icon eRe 110 20 
Wieb Der wElenryanGOmsen np scot. ceeds co oN neo en aaa 107 00 
1,149 10 
Concessioners: 
Campbell AG elie see alone Sy neal OSE 5 ae ee ee ee ae EE oie 75 00 
WETTOMCreAmenys CO! se sages Pirseyy oars ctera rant re car eeseeg tye 250 00 
De (Cots eH aa Eh CRN ae a See aap Siarete= NMP Ar gen NP aey iat Ales LAME A ene AS Cena 75 00 
Apa ATS ArsiS PETC ich a see ie ista hab iacs Pere elec eae eae ae et ae ee ete nepeae eee 150 00 
550 00 
Sundry: 
VI ATE YO) OT I Ceeeme ne eee neee dy eee en RR am Rr eNrgt OAC ME Apt iets ee ae $3 00 
AMICI Chae OID (Cro mht eats at otek Mie Mame ee was te Bn Panama ee 64 00 
Michizan Apmcultural Hair Com=,sOeCbrOltee ...c0. wee sisvacssteste oles) srs 39 53 
Michigan Agricultural Fair Com., Manistique.................... 3 10 
SHULL BA LIS TUT etre an ved eee Negereiecn sichalccans Secesia aan, Sho eens Coane titeneoee ab) chaeine Te 3 00 112 63 
. $3,094 23 
SCHEDULE 2. 
SUSPENSIONS—SPEED DEPT. 
Year 
TUS) gees Cntr (e 1 1S Ot aoe ae eA es ve wel ae rnc net Pe Magi rh ie gcc a SS ace ag 9 ae $20 00 
SULIT Wier aI oR onc nee ce oe tee A A AEs ane Ri oa Ca RTO ce Ce Renn EE BT an Oe 30 00 
TOL Weatdie a ac nace aoe talon she one se Gara Mie ts ce ages OLS SOR io Saks eR meee 20 00 
i CEH YG bla lee? Wall Dee ee ee Oe eet ARE En RPE Ramet ok Re aN 19 2S ICIEy ork Ree oe ee 60 00 


~ 


7 a ae 
2 
hk 


Land and Improvements: 


= 
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SCHEDULE 3. 
COMPARATIVE STATEMENT OF PLANT ACCOUNTS. 
1918 and 1919. 
Book Value Additions Book Value 


Nov. 30, 1918. 


Year 1919. 


Nov. 30, 1919. 


$773,250 34 


$12,461 09 


FR EHCE SMR aa. oy eae MET ars ee nae Maree eee niche ate sts ere eet poner $4,259 63 $94 50 $4,354 13 
IDE VT(S [pare PEE Se Seen 0 La idee RO earn ANA Re SUI A AE AEN pat Toe ZOSRON2 THO) | peepee Oe ere 208,912 50 
FR PCO ke kee pe Peek hel oe a ne ape: Poe a apie oR cee Ny Um he  aeerad PRG ORD alts voles ae 29,631 72 
car bracka ral. pean cep aera servers erate ake rene rote ei eee OSHS [ke era ctoe ae cee 98 55 
1EGva ES ae GDS TA (eS Teepe er eee Me am et ie OR ar einem 0b Se Rt Oe DD) SGT I) | See nee re 22,115 19 
Shrubsiara reese sits sone stk cea arcana rete aes Pe hr eat Soe 732 17 45 56 777 73 
Side walksite teste atc cratere ss sycatolay aided: eG SES Se cle oh eia le sare eau aise 15,081 86 852 00 15,933 86 
Wi temo rate ana We wernt acs, ats vie Sie eine susan smite a ttiaie ber erctere 22,040 09 3,101.90 25,141 99 
\Witlaiinite: bar kates ss ole © Shh Pres ob. 2S Sean oe ay er 723 84 64 67 788 51 
TD a pe DED rer ec eos ata Ls Ah ara au On aT NUE A | te URE cai RUA fe | aaa 1,512 20 1,512 20 
$308,595 55 $5,670 83 $309,266 38 
Buildings: 
Mericuituralib alin cy. 2 orc eiee a Wein e onie cree, NBN. Fas ee SISO LOL OOH tmcey erases abta< rr. $15,675 00 
ATCA END UNGIN Pisano oh acces « saetenete ce tae arate yearn egien ua ane hae ee DOUAOM NG 3 las cate eee 201 40 
stiri pelagial (Wnt) ae Olen ONE Meson, Pea oes tao Gee hn oe na oc amadee GO BO284S ects cress 6,302 48 
ANTURGY DTI ta Fa hes era Wee ats ee ae pn ne en ie eg Reve age oe 37,541 48 $544 98 38,086 46 
TS yee PASYHe yee Di a ol eer AP a Re De, OME at eae Oe ae, aeaty meee eam eae QUO OOD eee. otra otis he 2,125.00 
1B} ESV Yen ea scig sere hit Pe aes Rin Re eet AE ieee ei pM tte Pe oe LE SO0Z00 Nites foes 1,800 00 
OG leR Barns eee Feats cor te a OE oe REAR Srey cerns See im Ee 13) SOONOOM|k-aser. oe eee 13,500 00 
(CUSTER & oe aR eran rO EL a el mina Onin Se OER SIRS ODIO Aes TG SAD ENG Ve Spee eterna 15,375 00 
(CISTI Gere ea ey ie eA ie ey mga he teem at ee ZEON @ eee Mis DISS DCIS Renee a ee 2,329 43 
GoncesstOnsBOOURS etc ae eae th toe ec nae ee ep 2,255 00 275 00 2,530 00 
IDV eve) BOT Uehara en ae Gein ee een cat ted Ome cates Oe er TENOR Gal Ree any aie BE 14,911 76 
DH RERINGeNnCeMmt SME wel lini geet eesti pins ctr teers Myce aes ci tere 4,297 28 
Educational Building..................-. Pe a RAD eee 5,850 00 
Hin train Ces peste Stee Non ase Seam et cts eR aed RN ae eicee cng AS 4,937 12 
Livfyeyd 4rd ls havea arti akc ka Pe SSeS eee ea leere NOaN y fie R ae Peeeaeegs 1,000 00 
Grand Stand 57,460 78 
Horse Barns 29,936 53 
Eorticulguralep uilding 29 pone meee eee rege ek. Jon eon tien 16,034 22 
Wiaehinervabiiidin gare phe eines a msse oh aie tas Mare nT pian 13,774 07 
IN Rrvvandd BAVA [Gh Peg foal nN gan tie tl go-to tant Pos eee oe 29,587 18 
MiciieantBuilding cot. Syme ore bu ery eT I, SOT yin aie Teed 14,593 96 
Ronlunyabuidines UN ew) serteien cee yee, ne CRS, et ele ee Ne gd 58,507 77 
onleryeb Ut din pie npn. ccs cemey etre Meee tix ae trains Aen EER 3,150 00 
SCHOOIMD tildin gts satire tenets: tyes gee eke A ates al Se 5,487 35 
SheepeO uns, Meet she rss er eR eee ein meee seni sete 8,505 00 
DPCCURESALTIOG Veoh rae ee et rE ee te eae ee ae ee ts 26,250 91 
(Shuebivehl Sf: Taliep cine phere cecrer oe. Mw Mains RCo Aint Dee es Weir tnenl a aetna ae 9,405 00 
AEGOLRELOUSC mat Aeterna tain ones Fe Lc hec nen OI GRRE wr eter Rye oe cheicloe 1,800 00 
Wisrmanss eo tHidingem..< Was ee eee ects meen hey eiaerais Pad AEN eee PARTS GH OS) |. 4: aaecbatae tess 2 Ss 21,186 03 
$422,395 31 $2,204 42 $424,599 73 
Equipment: 
DeLLeEED ADLES DGUtPMeN bea) aa wea iste hee Mee or CL Se Mate Ai [lub Te Sp Duet $40 25 $40 25 
Waive Mudie eG ulnMeMt so ain a nee ba Geel eee aC sal Hees ae mnie eres 22 68 
Blbetrip re lanbe tee i ee ee eee es age aa Sean ads Mie SARs ciate aca oS 28,346 04 DSB) Bie 29,529 41 
Fair Ground Furniture ZRAM 20 |eeen ae eaters 284 20 
Engine and Pump TT SORSOG se nce 1,150 50 
(Grandistand Awnings wane WN ee Neen ene oes ERS Selita eos DOROOM iter eater ees 27 00 
FLORRES RWW AE ONS AN HAIG OSE saree Setar, ey amet eye 2 me we rag 1,378 50 650 00 2,028 50 
CTE ALOT ee arrestee Pe Dee AL Mea ene cere ole estore RIM eee eRe 12 83 
Wie CALE, eta hits pear me pen eR Ps Mg ah aS Wiewl  Uiee se OS GIR el eee Oo eny ete te 2,311 09 
MiAtinessed ANC COLNE Meare ci ei Ss oes en te eee do eel ee aueere ge 288 00 95 75 883 75 
Need leworks Bomipmen tise Rete eters helicase a ict are SOLOOM | err tacis near 30 00 
Nipht Horse showsbquipinent ert ves wien alte ne tem EERE Sie 115 00 100 00 215 00 
fire: Murnittneandsbixtaressn. Aa oteseee tn ekiscn Siccue. dee tees eee 2,100 26 1,322 39 3,422 65 
OficiaRestanrantsEquipiments ce ue serae eee ee tee eee QO 5AOO) Nea ae ruin teen 225 92 
Ponlirys@oopsandwiguipment..cen see ce ale einihatieacawe hc eeeh von. DEBSOL OD: geez iis < eae 2,550 05 
Raceibrackwbarpaulinise 1 uate hey del ater habeas SIA | ok oe TE20ON0ON eee ces: aes 1,200 00 
DPcHoOoWO uu PMB nipMEriiiet weir ceeuts an cote Rum iropes aba SUT AM edt te eter ote BPA / 
PP Tver  2 ch ee Mh Ue a ee ets RO OR Se ie ne aia 1OORO ga ees ee cen 12 50 
LDOIS ALO RHIIE Melita a eee On tee ie Sa el Sets Pa a 2,878 01 378 00 3,256 01 
He fia ed Ge oe RO or bel er ao ee MS ee ea RS a en eae ee 3,450 73 816 08 4,266 81 
Grand Stand Entertainment Equirment.......... OMe ea oh pees gee, SdBu80M ek eeee «eer. u 843 80 
$47,259 48 $4,585 84 $51,845 32 
Recapitulation: 
Mandiand Improvements cw ams c mite ccie ok einen ai aiok rns acta $308,595 55 $5,670 83 $309,266 38 
Bulldingass soe see ee eee a eee ayn Hee te a 422,395 31 2,204 42 424,599 73 
Er CULPIN ENE a) sore nce A Ee ee ete eRe pe lis oem 47,259 48 4,585 84 51,845 32 


$785,711 43 


224 STATE BOARD OF AGRICULTURE, 


SCHEDULE 4. 
ACCOUNTS PAYABLE. 
November 30, 1919. 


IATCOMOOMIDATIV HL Cs oid Actos-ot 014, a)a Vid. d srernipte nintd ors ieia asa lira sdolat ste atvantn as heaton Cueletmtete 
INSLTOULELGO DELON CWE CO cia tehekavciatiortartiatd dicha oveistecy Wejauendl wttilvin UaakaleNe Mugnh ste tale ate lensuetauay ete es 
Lipolis ee 6 OY er a Clee Lams Fue eRe RCo Dea Ment irere te orht ars AOTC SEHR MOLT eres PROM WT sn Pacer ec 
SLECOr Ty LAV CRG a HOM 'COn isc scr virus iietss d Stn Atal Shoreinplolny dle busted Binley aka ete ae iets 
HEM ABUK@ DTOMICIO sd 1:5 araidiee dons ace! oils. » oP eForaih eratot ater Blavesalnvelamere nae avo tRval ata Pinata Petra ae 
IGADESIiCOULUG! FLOSS). 2%. opcificisVieve vlatwlo eralvishare Gh arwtentie axatalet eae ain Otetea ¢/ otetes¢) eiareeyterelees 
tigmian wolni(Oliver Optic) iu ven cst del! sa atetsctasun te tse ste ainvetam stelete histatectene 
Northwestern Michigan Development Bureau............0c00eceveevceeeeeeces 


SCHEDULE 5, 
DEPOSITS ON 1920 CONTRACTS. 


PROM CUMEMEVTOW IU ore iatis  sict aretha se Bin e Phe oitisr<. sp afore lee Visa ters MAUS, oloimiaien he tatereieletetebe sunt Mats 
HATO AINA SLID LUE Ole: s% (dtu sale os (obs Ginn’ ater stale tarsveverauelelalthe alevehtudatsvesatalen ere 
ERCP EOU UGA ates ei vis) decid sid ereigit h ece viele Bins lelalens oes PTR I ADI EDR TRIERR hew ete 2 
EPIPIB COLO EIT LOR AIS oly si etetacate'sls melt in dina ohausiaPevold a jane is oidemreleun tebesmed unten teretniete eta eats 
POATIIOUIN MA TULIUIE' sora aise vlvialsreldte.o)e wvalsuess. Sleeve hie aioagiginias on mietety: efeusiotacatein atone y mens late 
FAPLLECLETER NA MIVANSRORG oh chips aM a Piao sae 037 Fria wile, oy ol atRh com Mya falta teyesaten dhe falls evoie atendonia teres aMhigtone eeerare 
SOVISTICLEDLIRGSSULES cad gNiss stack. «Joa iavaperonh'ceis!n (nie aioe eyo auntavelenedelol agave eiacbiete cleleseveteieivreretstelers ater 
I EBOLL OPAL ULL its! Vere 6. oie 4 ais, Bie aneio: Vaid bus stele “dhut¥ Ww dtGthno-a 0,0 ele tecaiie iwierelalcan vate riatiiued 


SCHEDULE 6. 
MISCELLANEOUS REVENUE. 
Dec. 1, 1918, to Nov. 30, 1919. 


TOIVAGOMUB ILO ES NL nO Ase vier nccinisian iota tiecdiond abate sitily ».piniuubsdipleiinate, wih auatetaiale eyotete te 
Mori snow. Lrogtam Advertisements): . citi cvlew vce vealed usislerax nels tic eretenvactets 
UIC SAIT WEARER expats God. thote, etre ete vetste & onc bre.x/ dis irsieun "0 (doh aie ais Bai ee ton tueve tek creavtne Mieke ame 
BAS OIDORIBSHOW TE LORTAIION cries atv pra-d eral elv annie. nip atdrahettuns 0) o¥enaranesb wid alpyeralWus sytelkoreanmenesd 
IMLID BOL Vy AEROCOMLILM tater aia ietnverdinte Does \ecsiew aihiehorore: veteran efeUsiiyudleier ots Mcatohaiet Nervseumeecnaie tue (ere aent 
PAITICLT VALU CEIS cigedc''p Bia lave cldtine teceVoiaie @ 8le\¢ "ed svase->(o¥n ecelste! escuela Ure, arerevetedive Biv. stedisnvert eibuere 


SCHEDULE 7. 
ADMINISTRATIVE EXPENSES. 
Dec. 1, 1918, to Novy. 30, 1919. 


AIMENPIBINe——ISLLDORTC, OSTCES) (GUC. .6,crces cer veMe nr ibis slaw ese eitets t wits vis 
AOU ONL S LR VIISCOLETIOOUG s+ aicccc vieitbvere diel »\wiecd ¢ vialeitid Frente asbvie » sue Wen Min ehnigtecte 
AW OnU Sie = INOW SD GLICIE «5: ovals ole Mb ates oie ipietorsie lens clpteteleiele state aiet 6 ais eereneu@ebeuel eteeare 
Advertising —Official Program EXpenses: .6 0s ccc cn ned esse cunceseuatenessvae 
Advertising—Premmitim List IOXPONSES... ss detec onc ids ne vrpiele nts wie oiptn.ctelsie wietelelan ers 
Mdvertisitie—Publicitv Agents MOS si cs claw osiorlecn svcvwre wre v wiita os esvieapia ale iene le ae cceene 
MOC ORUIBITIS ots LVOOU LCA Gite alnis ob rhiors, Visa Fagin; eMaTeid ca dustin aha’abpteitvit anda twin die tpiatens tee ayer 
BOGKLBOL INST BTGCPATIONGIN Gy fviets a0 ¥ scien iain dipletsltvate sve) avete dustin ata) avevetets tele. Clejsieke tee nate 
COMIMIBAIOT OM SALOOL es ONG rs.) ailere,ocoia,scsustewieuphigs is wial e's auetareveetaiece Gist meets senereus laterere 
VAGUS ELLA Bee fovcie vada: oHXolns ecatta Sa. Liv cad) ola, avg laiarevaRivtvan Wertat site ofWr ale iec ace iatarn Wirde''aleis alam etine 
MSIL CES HER LLU stn ride te cip.« Mice alee ierinmia rt: ole late Wii pilaltstele te fe wketeardiciats ote rettbaceis tint ous comn meee htere esr 
(Opaalelyg il ny Fer get ae Reems Te, AEC Ee BORCRC REM ROLER TLE Paras CUMACAC PrurtT EMER iT MORELOS IS waco, 
MACS SUDO USM ANG POX DOUBGE sp hicteis.c sie ots a lendis, ule olyietatatelle winiatttels ince sustias eieamhira banterete 
DTCOTA RO LATIGH ris ayeldiy (e chate duet e Stecelncab dia o eivlt Cishery. Vis lebsierehenere hia Rie seid eieicieteieneies avait 
DMiCere ANG ITECCOYS MLORTODGENs) 4\514/c.0 0 .0le «oven wcermteteessece ingles on eas iAotetels wiohune sarees 
ESB URARO Wd a erates aren ele a axis Gace we eran aie’ wlosa' (a iaui seo: acpi qvavane! etal Pah Yatpite ty iexeibl field a ipcata tes Ime eee tals 
SCV ral 9 of Sel CTS ere MORI RN ic ST Pace SCHORCRCR MU CRONER ICR TH RCI EE OM BERR Cort aon kar brat or sacnra tr GN 

BISHNONG HIG LK CLERTEDI wars wcprattrtriotety te d¥0 rc ic's esl ey iguateoies c.atevaislube otal chalauveumet iments 


SCHEDULE 7-A. 
SPECIAL EXPENSES. 
Dec. 1, 1918, to Nov. 30, 1919. 


ACAULON ASSOCIATION, OL. PGITAss since Mi avn cat oe oe Miele de obey eatery Manis Voy neres 
PRVOINNte OL MULGtY, ESOMGS .i)k. o tsva' a, popeini vc vee wcmlevaletniste HMA psatp aincata (ofeach faites tke lsttas On Fre 
BOUL CVE ALIS RREATIEOOLOG visi Sua spoked iF w “ocaducdn'e'.o'y Lolaapi o's Owl epusird Wit kudha STA MOOR SP CAIN te Miata en IR 6 
Special Prize—Detroit Kennel Dog Show............... Pn area PR: Toy Re Lae 
BOnCemeeUse (UMLON Lust COs) xs cists c'yiv arith asian Wier reve onajthabetabel tie arata Wan Veots tele 
inconierLason COupons (UMLOM PxUBtICO:)is ws ou ahr ntcet apiece s eSivials Mrnishely yoaiawiels 
LOM OTM MOL TIVATO LORIL BD PD UNGDAL AS. cs dicrs ais stares Gotene ebiv.eis Siekaai vide Hive siedanenan sm 
Luncheon for Members of Rotary Club during the Pair..............ce eee eeeee 
Refund to an old soldier whose pocket was picked............0e cece cence eens 
Donation to Detroit Patriotic Fund..,,.,.ccseecccccevvees sor asnratbaaenrettacs We deteiene 


$252 00 
22 50 


$097 85 


MICHIGAN STATE AGRICULTURAL SOCIENTY. 
SCHEDULE 8. 
OPERATING EXPENSES. 
Dec. 1, 1918, to Nov. 30, 1919. 
EMRE CONG he Soak BS Dias eed Ee costa THE Se Lene Se BREE SCSI NES OI CRE ERM RIOR i eae ee a $6,475 
AtROREIR DOUSC Marae itr eee oe et eer ee eons e seria e aaeuat nie iene: wis. Pieter ecb tote: aie ener, alle. w!8s 1,292 
IV CCOLALIOTIS ET creer ae Pere ae hPa ee ene Cera h oe a Ge era esis ayeva Dusetre Sie Tece Mhiews a's someone LOR Diane 1,463 
FaPROS RMS tra C em metre arrears ie eee aro aoe ees oho aise ately Os Suh Paciebedele winches is poremwbaltpne ete 2,699 
ETP COLCCL LOL e Pert Ee rete rau or EMM, Citar CRMC es iO) SF oe dae eke ne ence yoyo aplye! whe la le sgemowhet 75 
TRIER, COL EEE) cary Oech ioe ase een 5 eee 5 gi OG. 6 cee ARRAN i eA oo co ci ea Se 9,000 
TET REXEL RY a me oh AR ene CRO Seu ER One eae ns ee EN nee Cee a a en Sen Car aie are eae ee 2,707 
MECiett Erp Less an Ga @arbae Omics seins ecwcs pometeh tei ata a omc Pease Le follceesene A ei afcue oh aera lone 233 
RPO ETERS yf CHT CLO Letraset ans ce cncert tae eee mae ie ore ico oN REIS EGR MAME optics. re sfabsiiovekel Shafer 257 
SA ae CTE Da ee eee ae anys am es een eee te chen Sirchs cee sprue Rete roene oe hic on (Ta? Ve ee 11,396 
PALEY PLAS ILA COM sees pars excrete HS a one ayes yt Siete) oF ciCD SI etouste eis ganeholsh alae lenenapeylave: ausletiscevarpheite sais 99 
ETE yeh UTA 2 eae eign okay cit lnlrere dn wep. Srcera ae ahy cit aAtc acai tOQ Dmtog nee Ss Sect ee ar ok ee eae 1,443 
itnintenance Gls COUN Shin tila cptronereie Renee cae erete Bes ouab eins eve, bes hep eaerais temetleus neve atte x: As ted 2,140 
Niaintenance ol band,) bulldinesiand EQuipmentias as sacc.ah.ceeeiee sos clamor hn o.c es. 6,377 
WEISER AMeOLISTO© PELauln Sa x CLASES lescveeeires. ue tte) at ote streccues cic oars cPanel aitaueiteh ay(chelsvaiat sistas af cals =. icclisivo 32 
GIG a ISIRGSU TINT ose oee ee ere ones ehtites Oa ae Seen be auch ous a lererautelakstattapers fa eave ste gis 1,072 
PEG UCe re ELOLECULOIN itera ene er ee oie ey Sao Se one MEER yas SiG GREATS I one eG CRIS oe oF 250 
Repairsito Buildines/and Tmprovementsn ne 5 she cele <telenete =) ick: -s eters erste revels ey. etela a0 vs 52 
REP a ITSILOS EEC LT Creal atitrtegran ran etorerace era cit ara eel wie ater helm Neuere tence s.r ois sacitona eats cess a, =o 3,842 
Ribbons eb adcesanGd Buttons ner. ca awoais A aise d cits aie metobey mh Sievnis ett hcaepemcpus ee ceisiena\iordyereie. ee 1,324 
SEED LESHLOls GLOUlT Sieh rocks eee are tetas Cicer cl Seem eens CPeaa tees cote fermuciere paderebohe eiapana fe Mle kee SOG 
PRET EREATIG CA WHITES ICON LL IOLs rope, vce chs ciriene aleve ane Sac Baia by semper hes avenene. ah tuto. 84s, Selle tee eee. 796 
eae GOV ELMINGH Ey KIEL) Ita ries atte a enop te Neg tea isto seneer sy AE eee eyo Uetan a, atch yao bbas ais nyohene milgaenane obs as 1,130 
SVU PRUR Te EULESS ect nein We deka ay Cd crhcde Sys aT SO Me eke ero) CaN TRARALEL Cayce RCL eee ie ne tale Mikey si@tn Maurer ceva ow Meee a, Sots 175 
$58,316 
SCHEDULE 9. 
DEPARTMENTAL EXPENSES. 
Dec. 1, 1918, to Nov. 30, 1919. 
Auto Races: 
JED al AEhey Hee HOH NOLS) A ek Oo Sh Oe oo TR PUES Cecheed SCT RII eet Oho SRE RCaounh Cio ROS cL SEO $2,733 81 
Grandusthande Gabor. cele seiet cet arene tomvere ols eunehatiodatepe Je cabyahe (eutie pir seve cites els 420 00 
MMS CENANIGOUSUE RPCIISCS sc. sega tie Sanahacevs cies ters, cusyeutinits 'ajteleue lev ere listens iene eis pile Pomel 6,145 00 
WDGCOLALIOU I AV MRACES eee nie arse lees alco tcpee sttuatedty setts vl shake py sedis era ledete ya canst 810 43 
$10,109 
NULORE ULLGIN ee PRPCNS@ sett che canteen states ute circ) crallst sar separa viele sels ise ae) oles 516 
Better Babies: 
TRO Fea hn et ie oe Satie ae epics ts taceehs ct Gh Lt cs Cece eRGNen O-AUE) REPO IGN onc Ch ROO ICICNCR ha Ge aD TORE $110 00 
MiISCallaneQussE XPENSESier ere te ie ails jer meersccoreworscetoras aie ctales as tialeve eeierael aa 459 20 - 
565 
Baye Slate Halt Ss CHOOlEB XESS fie ayaa) 1a ists eelieneieuel oie! crcl ote eset kel deh il Gy 
Cattle Department: 
Tete e7 sche ld ery cies bhatt | Seen ee a eres Haas CRG OTA RELY ee CHRSIEN SID Siento TiC Lao maa OM: 7,831 50 
TP PETS onto cho caclerd DAR Dio ere okena AOC Oe Bo Meet ROTO OI GM Ure ioerited F 442 51 
IMISCalIaNCOUISsE RDEMISES 2. Vell. c ticteteseiets che heels vain sintent cierehs cele cue etas + ele 125 50 
8,399 
Dairy, Domestic and Apiary: 
Teri eee pon alo bad Barns) eo kd Lod t= I a eas oye ECON CRORCR ORC @ Daal) cei d CADET wos ARIT ct CaM tCie ac $342 75 
JEG Lali on Be OB 6 cin Ge ci Dolor eoud atin Siren ciCte Se oes ERGO Oke Eich echo Oe carci 13 42 
MagceltANcOUssE x PCUSESh omer lepeaete aoe erate lene ceretarel oti (a, pevere aiceoniodoxene o) 847 66 ieoae 
Educational: b 
IEi a ATS) Ghalolal Pry ssnon de ATES Biosoreeg Chet. 5 Geeeroent co a Gikcao ic ato ciation aicao cid alc dio Ociclcicare $608 25 
RTUCL SALA ee eee ee ree eee eae eRe LONE clea Neen Le re Bh OP MeL eerie ells, wate exe ef phn ahemehctialgahad yi 40 00 
IMiscellancousPH x penses aay. (ser sinermustdist ars) rkaleiys aiccr sate) aes cfstencys Mrsionskar> 1,863 03 eee 
—_————————— 5 o 
Farm Products: , 
PTZ Asan CE FENIIUITIIS sey neers enor VGN Sc eo Guarieaiye ol 868) 98 
SIRI PAID erate een ier erect erat lettin) oven cited tateetels, cutis, cucoraWa ke, cleveiTal=i\s (ails) o]-etshens 179 54 
Miscellaneous Expenses....... Boy et miki ROO CAittok S en aoae 371 98 set 
4,02 
Handicraft and Fine Arts: 
Jerabse ster hate lal 2 colea kb da8 ls Sey Eppa P REN ERO RT TEA RICO end EG IOACiCNe CCl Ce oko iE Sean OC RornreenCnC $1,047 OO 
L)iGCG V5 Na Pee, Ps lin eins Ries Sheer Raya eee Re SNE Re APL Preteen ee Os GP RESO NCO pc Ce No 40 00 
MOREA ENaC) 0b ey C")2 Bla Hen e Ooo Ou OO OU UUO oes 0b Cnuidand Ho DUDOok 166 18 eden 
740 
Fruits, Plants and Flowers: 
ETI ESTATE DETTUA LEVIS = Aerie petites ck tie No) ol ose ce Vouene tonne oi on Maries st Sn se yeuep yal oe). 0 Ss, aye, oF Ban $2,661 50 
AUG abel cute ns a Bee CURIE REO oS COOL EIO CL’ cbc) CIC Ren a eR Oo a ae 153 65 
Miscellaneous Expenses.......-.-+-::;; Fastin Sonn POO IG on One 246 68 aap 
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226 STATE BOARD OF AGRICULTURE, 
SCHEDULE 9.—Concluded. 
Horses: 
PTIZES (ANG SETS UITIS sea Pabeio Reise otek vole oneal ato eed eevee ey Renae a ieee eee ee eyo $3,869 50 
UL ET eae no ee ce Aaaita sb gL Exe esata RT anes Play Bele AOR Roe Canons Mehorepae ec teere eee 241 58 
Niisrelindcots NSP OTISCS oo iz ara.os euterse, Choke el tare Rail UCU REL ve Te ye os siete ee home GSTS 314 25 
Horse Show: 
IPFIZES ANG PTO UTNS (5 sis se ross okay avolenetete ocean eee Ee ices dle ne totes tar oae ee te eC a aes $3,637 50 
OTP STEAIMINENG 3.5.5 Siecove re xs lato esevels rabans aioe le roe EAT aoc wake one eda nba Picks auaam ard eereetatens Deo Om 
“JUG05 b2-§ bn = a aes eur A A i Nara rN E-aea ha rts baal Pa Bo ae oy el nN aa fA, hue an 282 80 
eerer Stand D GF) 0 0) see ne me ce Me BOE 20 et aachen CaP ae er ae ea Bs li ena 420 00 
MuscellancoussEXpeNsess. isis, cai eae wena Nea eeeealaren tae ake, Shen cle alia eet avai oresee 471 84 
Rachinery Department Hapensesin cic Gees ete Bike thera cheke ehh es UO CReO RR ec ae oe oom 
IN AaAINgB ULI NS ISP ENSOS we cis etenace ciace te etre tere RR ORE Aes oe, oe Re ee Ren ae eae net ks 
Needlework: 
iPLIZESANGPLEMIUMS ys, ao averere orate n rete halo BUSTS oa ehee Bie era A Reo bate ieee $868 50 
LUV 6 Fa Ba Reem eB dies Veena tan RTE eT a) pln tie eae eM te NS ERED We Oe She ei 25 00 
Miscellaneous xpensesy: = stiecdracn ater ne Macha ie ene eee enero eh a eer 584 00 
Physical Culture:, 
Miscellaneoussh Xp enSesis cast siesaacene eGielagemerste isi a. egersvO arate! avelete ad Wee & edi vane ehe bec eae 
Poultry, Dog Show and Pet Stock: 
PTIZES AN GSP LEMUUINS Sere wetta ce erate a ur eravste ra odatawatore sO ocotere ahrehe, SIGIR ae ioe ae vane $3,406 00 
AUC Tea Te Aapen ink ea RE ety Pram Rr BI ORME TS, yu Alcatel 5 RR RP nok eT aC pee. 2 422 04 
Miscellaneous xn ensesin ose san 5 ee a eee ae oe see Me ne 2,107 35 
Sheep: 
Prizes aad PP EOMAUUIINIS yy vig aah A anor Aleta eee Oe Ee, eae Loa eeepc eae aterene $4,124 40 
Tita Fea ha Fete ne eae et tr an eit, MEI Deen se in amen AL hats Sarre en oe 206 00 
Speed: 
PESTA SOS Sc peee ears sol Go ayie oo aio ace Sok WAT OS eSNG SIRE SOM PANE, ELS eR REDS $7,690 00 
PAV ETtISIN ey AAA cesicweceial sy CHOIR CEI En on eee Tee 194 38 
A CERUAUTIITION Bioscrss coeree cece re oreo Ree ToS eet re Eee PIER yore! 
GrandiStand Waborsaaist coe op eee es Rice RE ee eee eee 420 00 
SiG Fa Fg eh eget ol ad EN CeCe ics aR a LS” INET Soe od ee cr 150 00 
Membership DIVES Wie estate eed ysnayas ohana eed Pee a Seales Miata oA co aiabe Gite naka Sener tne 105 00 
Led hah Abn ec cts Rare oi ape eey ahaa eet et PT ana EERO ee NURS oh Ni Tice PTMeegt Siege A A 103 36 
DPECKEUALY SRS Alay. pte kee cen cree Oe holes cee eis 6 EE ane ee 300 00 
Sundry As alarios Mowe eis wane Tees Seale. Oh oy ec okey Ses Can eee pe ee 342 50 
WVLIsCEMAnleOUS HER PENISeS? Rea hei ws ee eee aren tak, ae a ee 540 50 
Swine: 
Prizessand Premiuinsyyy ei. haere eee see en, nes eee eon OO LG 
SIG PAINE 5 ot Baeterie Rr ay sake oye ha OE ts ee ee IT oN RE oR ee EE 192 47 
Mites clean IE PONSES sai cele ccice euch haat acavamse cacy nh asked A BES obed eels 24 00 
Wild ifesmxhibit' Miscellaneous#xpenses=, 5... s-:)<esecins -is oar oe eee eee 
Motorcycle Races: 
PAUITSGS <5 Sects sien ce toes at carta oie Seuteeisyscoibog oo eh P ENO Bin Rinse eR Pere es $275 00 
PN LORC AMMO E Sey ware vo caeintcPre esi lon hele ere Oa ee Meee 511 27 
rend StanGWabonss cise cork en OO at he EL ne 122 35 
SIG STs ee Oe EE OS os Re ode yd oo Se Ei se ie ie an | ee ee 10 00 
Miaseeleineota be). 8(2\ 0 fo( a's ae ce Eee EER eR ae Se eee Remon Cen EEC tS oe 13 00 


Miscellaneous Prizes: 
PEFODAY GC Ups sate ed easute otore soe ake She RO ak A ORE PAS Tea G ce Oe RT REESE Rone 


7,545 
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276 
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5,935 
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$76,629 
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REPORT OF SECRETARY AND TREASURER 


The following show the receipts and disbursements of the Experiment 
Station for the year ending June 30, 1920. 


SCHEDULE K-1 


Dr. Cr. 
Silva we OLo = eo alanCe OVeLana wil eyelet «tol tolarel aleve haleciaisiate eked-fereia| | uae aetna $14,113 08 
Aug. 16, 1919. Tecelved £rOmM WEIS. LLCASUTY< ce. oor sie sere ore el erevevereis 0 
Oct. 17, 1919. PECELVed MrOM) Wis On eLCASULY:, velereperetcvs tuersie ceetsister als /iniic 
Jan. 22, 1920. TECELV. CA MLO) Wiis LLLCASUT Yi eee cucteie sl eyeicnele eine ore 
April 15, 1920. meceivied {ron Uj) Sic Ereasury jest cee mieten ee 
June 30, 1920. StatevEreasurer,. 1-5 IVEIshnGde ee oe see eie are 
license fees, commercial fertilizer.................. 
license fees, commercial feeding stuffs...... 
Graham Horticultural Experiment Station. . 
Upper Peninsula Experiment Station...... 
South Haven Experiment Station................. 
e farm and miscellaneous receipts................... 
By disbursements as per vouchers filed in the office of the 
State Auditor Generals s trets salsciote eserene late ee aes sllekevercaselceleiteseale 169,718 17 
TROY 2) Lope Sn os rears Chet 3 RCNA Oe ee US ee RT Ce Ue eC fe ant $183 ,831 25 | $183,831 25 


Fifty thousand regular bulletins No. 285; twenty-five thousand regular bulletins No. 286; twenty- 
five thousand regular bulletins No. 287; twenty thousand special! bulletins No. 98; six thousand special 
bulletins No. 99; twenty-seven thousand special bulletins No. 100; thirty-five thousand special bulletins 
No. 101; fifty thousand circular bulletins No. 41; five thousand circular bulletins No. 42; twenty thou- 
sand circular bulletins No. 43; four thousand five hundred technical bulletins No. 45; four thousand 
five hundred technical bulletins No. 46; four thousand five hundred technical bulletins No. 47; fifteen 
thousand technical bulletins No. 48; fifty thousand quarterly bulletins Vol. 2, No. 1; fifty thousand 
quarterly bulletins Vol. 2, No. 2; fifty thousand quarterly bulletins Vol. 2, No. 3, have been issued by 
the Experiment station during the fiscal year. 


DISBURSEMENTS ON ACCOUNT OF U. S. APPROPRIATIONS. 


Hatch. Adams. 
Salaries: 
Dinector-and ofleradministratiiv.evOniCersl.,..c1 ec -c)s che sia sia wasnt el erere SL SOOO" 2ZOF |e «ho ete eas 
SGISMPIACISE ATi rete Sc es tne dope EES Basan e cae enlace Weiemeneir ieee 3,560 90 $799 90 
INGSISPALLES POSSCLEMPILIG:SEAiil:wos eras Aeeetnate Morstsicia sterenc taste ehoneteaenel usec iene 10,424 35 14,200 10 
Furniture and Fixtures: 
APTI UTUS Meas lots rake auc eatery Soe ay cool erro tye ie) ange Xen tPaber once chavodes caagoie none ie mete are atone TAOS! |. 2c, cas eee 


DISBURSEMENTS OF EXPERIMENT STATION MONEYS—OTHER THAN RECEIVED 
FROM U. 8. TREASURER. 


Spi a lace eee ROR RRL RCRD Oe cycs CSIR CR aE RM NG Oo uers cir See eia ct pee aie po aa,ao ¢ $54,839 74 
LEC Oley Cal Nee aR REESE NA SIA ote Seee He ee a a eR AR nae ry ea Oey Aca Blot Gara ot 28,509 O1 
JeAd LO fetsy AYO aan sy een ORT ot tey a Haru Rein roe ena ee ctr s oie Ammicicios Good doo dhe 00 10,705 62 
IPOStarerand SALLONOLY» tye: ctevern accnateiers 8 eieiduecclaucte chads suche. sftnetekenalsnen Were cima ta tan onsiAvened Saadtene tate he 1,358 96 
HNO ST tral OS DIGSS ofc) sisi aielocctm Aon teMbabraitke iahe/cnchinechembenetctelonedevemenettrs tohete ieee eenmemenen Te esas 1,131 74 
Heat Licht water and POWEI sts csr eis stele rc, cere ice ease ae ioe cace ensues lene ai eons besa mentale urate liaiters 412 73 
Chemicalsrandilaboratory Supplies: cory cc-cins iid eest. sche cae siete snes nuh ope acai cued ave telieue malate 4,298 41 
Seeds nplanteqjand sunary suppliesive-ciuwes cc crta istic «etree Sieh clamee tao ie pe alae tears 7,664 51 
Bele HULU A Sis ee, Ste ae, oes RRR O Dipti Cali Hic ne Cera Aes PEA IOC cle Clk el Ce OURO CMEC 1,225 84 
PUB OCULIIS SEULES sate co cea r eh ners ate tthe odd «chee Pe eater one SUG Fone hale eter SEAS ays NC ume aye uanones eee eh oes erelisas 7,856 80 
LE Tle Sh CR nn seu Te tee icin Bette Dah s Gorn CLC ThE GorciaiO bcs Otro ara a Seton Wd 3 575 32 
Mools;;machinery,anGd Ap pPlManCesia er cicyescte em iets oe ea eas eee ie ueyte a hells impelled sieeers)iotteynecus elses 3,577 78 
AINHIG ITS ANG MINUTES 1 cosine cele Rieti mine seat cateraat ats Eide EIR Resicie es cheean eee isso 1,140 70 
Bciontificapparatusiand SpeClmOnse «cere nce sremeterl anelete = esis hn te acahauets alte 'aas suchaleraialalins 884 28 
AVE COCK Ve crateteneic cc os) chaldro ie entetaratsbent ayeiescsaualaleia tei tar MpIeDetoasiae Reise Reet etch ceen iene enereratsNeret 1,206 34 
FETA V CLINE KOK PONSGO) Uk ilies cxouty eho winter asd etek le cuca ae cemere rayon age oeentT Calan Cicke reyaikd wae ate ever 8,443 40 
IMontinpentiex Pensa 27 wisi scm ic ce eouae sini spelen eielans 1s or atte alee at otnnle lebobeleiare ls) s ace eves) bie relents 30 89 
Bull dings and land rots. :. ketene sisleinls.dte el heraie ann ete stobasee ete ae teuereue eae areetopea ict tenatenc eens 5,856 10 
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REPORT OF THE DIRECTOR OF THE EXPERIMENT STATION. 


To President F. S. Kedzie. 

During the year conditions were favorable for the reestablishment of 
work seriously interfered with during the period of the war. Among 
the most important developments are included the establishment of ex- 
tensive field experiments throughout the State in connection with fer- 
tility tests and trials of crop varieties. Investigational work in farm 
mechanics relating to farm building construction and farm power ma- 
chinery, were set in motion during the year. 

Satisfactory progress was made at the Graham Station by way of 
the establishment of newly planted orchards covering most of the area 
now available. We are glad to record the purchase of an adjoining 
tract of land of fifty acres, thus bringing the total area up to 100 
acres. Landscape plans have been prepared and some of the necessary 
buildings are now being built. 

In connection with the Upper Peninsula Station at Chatham which 
already comprised 720 acres, an additional 40 acre tract, lying direct- 
ly across the road from the original farm, has been purchased. The 
building construction work which began several years ago was prac- 
tically completed this year. As soon as statistics are available from 
the present crop season, it is the plan to issue a special report of in- 
vestigational work at this station for the past two years. 

In view of the fact that nearly all of the college farm is used at one 
time or another it is very necessary that attention should be given im- 
mediately to the improvement of the farm drainage system. At pres- 
ent a single eight inch trunk line drain is required to carry the drain- 
age water off an area of more than 300 acres, which it is unable to do 
rapidly enough in the spring season. In order to correct these unsatis- 
factory conditions an additional twelve inch trunk line drain is need- 
ed from the forestry nursery to the Grand Trunk railroad. 

Detailed statements of the work of the various sections is included 
elsewhere. The following statement includes the funds disbursed dur- 
ing the year indicating their source: 


5 (Wel ea CPUs (Oe ae hen an De een ei ee de $15,000 00 
Je CP RCT CBM cP NLC ka peop ole ae a ee 15,000 00 
Seteed Vee NCA CL Smash e so] ae Oa os barca ee a eae 9) Bs wba ve 137,241 67 

AEA Hi ter ee RE eh oa hes aes ei eats $167,241.67 


The State fund included the sums expended at the sub stations dur- 
ing the year, viz.: Upper Peninsula $31,276.00, Graham Station 
$4,237.31 and South Haven $2,218.00. 

The following list includes all bulletins issued by the Station during 
the year: 

Popular: 


285—Commercial Feeding Stuffs. 
286—Studies in the Cost of Milk Production, No. 2. 
287—Fertilizer Analyses. 
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Special: 
98—V inegar. 
99—The Detroit Commission Plan of City Milk Administration. 
100—Soy Beans. 
101—Oats in Michigan. 
102—Dusting and Spraying Experiments in 1918 and 1919. 
Circulars: 
41—Laws Governing the Protection and Planting of Street 
TECES. 
42—Short Season Hay Crops. 
43—Increasing the Production of the Bearing Apple Orchard. 
Technical : 
45—The Effect of Fertilizer Salts Treatments on the Composi- 
tion of Soil Extracts. 
46—The Use of Solutions of erent Citrate for the Esti- 
~ mation of Reverted Calcium Phosphate. 
47—Studies in the Heat Resistant Organisms of Cold Packed 
Canned Peas. 
48—The Lecania of Michigan. 


We greatly appreciate the harmonious and vigorous efforts of all 
station workers during the year, culminating in satisfactory results 
and progress. We regret to announce the resignation of H. W. Nor- 
ton, Jr., taking effect May 1st, after several years of valuable service 
as Live Stock Experimenter and assistant to the Director. 

Respectfully submitted, 
R. 8S. Shaw, 
Director of the Experiment Station. 
East Lansing, Michigan, June 30, 1920. 


REPORT OF THE SECTION OF ANIMAL HUSBANDRY. 


Director R. 8. Shaw, East Lansing, Michigan. 

Dear Sir: I have the honor to submit the followi ng report of the ex- 
perimental work conducted by the Animal Husbandry section during 
the past year. 

Many feeders have been questioning the advisability of placing a large 
amount of corn in the silo, contending that it was worth more as dry 
grain. In October, 1919, one silo was filled with normal corn silage, 
with corn planted for husking purposes and all ears put in the silo. 
The other silo was filled with stover, all ears being removed before en- 
siling. One lot of steers was fed from each silo. Aside from the differ- 
ence in the silage, all other conditions were identical for each lot. The 
steers fed on normal silage made an average daily gain of 2.09 pounds. 
The steers fed on stover silage made an average daily gain of 1.58 pounds. 
While the steers fed on normal silage made somewhat larger gains than 
the steers fed stover silage, the extra gain made by the former lot of 
steers was very expensive in terms of corn required to produce it. This 
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test will be repeated for three successive years before definite conclusions 
are made. 

Three experimental feeding trials with fattening pigs have been con- 
cluded this year. The object of this work was to determine the relative 
efficiency of corn, barley and rye, alone and in combination, using Di- 
gester Tankage as a protein supplement, for pork production. All feeds 
were fed in separate compartments of a self-feeder, the barley and rye 
being ground in each case. The following table summarizes the results 
of three trials: 


AVERAGES FROM THREE FEEDING TRIALS. 


Average feed consumed per |b. gain. 


Total Average 
Rations. “pig days’ | daily gain 
represented. | per pig. : 
Corn. | Rye Barley. Tkge. Middlings. | Total. 

Corn, rye, barley and tankage. 1,087 1.50 Devs |e oo 46 ED al eeetaraitiess, acetate 4 87 
Rye and tankage............ 1,087 1 Oe RAE Pee el Ibe oan sas NADA Ree Ntne acs 4.93 
Barley and tankage......... 1,087 i oI ISecee eoaode.e 4.83 BOD) | Pee eiamee Oe eae 
Corn and tankage........... 1,115 1.56 C7 BG ee oe ge te See SOMA eemiirccee cles 4.77 
Rye, barley and tankage..... 1,358 ilies UR) | eee See 1.98 2.54 Bh fe eee ae ers 4.86 
Barley, middlings, tankage. .. 1,386 g Aen Yh al Ieee ne 3.09 .o2 1.41 4.82 
Rye, middlings and tankage. . 1,358 i ih NE rer DAD eas oobi lcs 34 1.83 4.57 


Yours very respectfully, 
-. GEO. A. BROWN, 
Animal Husbandman. 
East Lansing, Mich., June 30, 1920. 


REPORT OF THE BACTERIOLOGICAL SECTION. 


Director R. S. Shaw, 

Dear Sir: I believe it is quite proper this year to list the projects 
which have, according to my understanding, official approval and sanc- 
tion. From the Adams fund, we receive aid for the following: 

la. The effect of disease in the cow on the milk. 

1b. The keeping qualities of butter. 

2c. The decomposition of peat. 

3a. Market milk investigations. 
3b. Bovine infectious abortion. 

Hatch and State funds are used to supplement the Adams fund in our 
investigations under the above projects and also for the support of neces- 
sary tests and laboratory and field work incident and subordinate to the 
main investigations. In addition we conduct the following invyestiga- 
tions under the support of Hatch and State funds. 

1. <A study of such animal diseases as occur in the State and come to 
our attention through the State officials or the veterinarians and their 
clients. 

2. Nitrogen-fixing microorganisms. 
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3. Various fermentations. 
a. Vinegar. 
b. Pickles. 
e. Milk. 
d. Stock foods and fodders. 

4. Dairy sanitation. 

5. Rural water supplies. 

6. Bee diseases. 

Adams project la is in charge of Research Assistant Robert Tweed 
whose appointment dates from June Ist of this year. He will carry 
on the work begun by Research Associate L. H. Cooledge giving par- 
ticular attention to bovine infectious abortion for the coming year. Re 
search Associate I. F. Huddleson has carried the responsibility for this 
project during the past year along with his regular work on project 3b. 
The investment in our abortion project is so great that it is the part of 
wisdom to utilize the equipment and experimental animals to the full- 
est extent consistent with the demands made upon research. Mr. Cool- 
edge contributed notably to the solution of the milk phases of the abor- 
tion problem, but much remains to be done and everything already done 
should be subjected to further investigation. 

Project 1b is in charge of Research Associate G. L. A. Ruehle who re- 
ports as follows: 

My time has been-divided among teaching, work of a popular nature, 
and research work. 

The teaching consisted in instruction by lectures, demonstrations, and 
laboratory exercises for regular and short course students in dairy 
hygiene. 

The work of a popular nature included (a) official inspection of the 
milk supply of East Lansing, (b) answering letters of inquiry in regard 
to dairy hygiene, (c) making analyses of dairy products from dairies 
having various kinds of troubles, as follows: 

(1) Diagnosis of a case of garget. A sample of milk received was 
examined and found to contain large numbers of long chain streptococci 
and very many body cells. The aid of the Veterinary department was 
enlisted for advice as to treatment. 

(2) Several samples of milk were sent “in for analysis as to_ 
bacterial content, which was always very high. In every case the at- 
tention of the correspondent was called to the uselessness of sending 
milk through the mail for bacteriological analysis. Only one of these 
samples yielded data of value. This was a sample of milk from which it 
was impossible to make good butter. Microscopical examination re- 
vealed the fact that it contained very many yeast cells as well as a mis- 
cellaneous bacterial flora. The correspondent was advised that the 
presence of the yeast probably would account for the trouble. 

3. A sample of foamy cream was brought in for examination. The 
cream foamed to such an extent that-on removal of the cork the cream 
ran over the sides of the bottle. The trouble probably was due to the 
presence of yeasts which were found to be present in enormous numbers 
and which imparted a yeasty flavor and odor to the product. The farmer 
thought that the trouble came from some individual cow’s udder but 
individual samples failed to reveal the yeast or the trouble, though the 
mixed cream was foamy as usual. He was advised to sterilize all of his 
utensils by thorough boiling. 
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4. A sample of goat’s milk having a peculiar,’disagreeable flavor and 
a distinct metallic after-flavor was brought in recently and is now being 
studied. This milk came from one goat in a herd. On microscopical 
examination the milk was found to contain an excessive amount of cellu- 
lar debris. On plating the few samples the plate count obtained was ap- 
proximately 5,000,000 per cc. Gelatin plates made of the sample of milk 
became completely liquefied. Unfortunately, the cultures which were iso- 
lated were accidentally destroyed. A second sample obtained a few 
days later was evidently much fresher since it gave a plate count on 
agar of only 5,000 per cc. though the cellular debris still persisted as 
shown by microscopic examination (3,330,000 cells per cc.). This case 
is still under study, though other work to be described later in this re- 
port points to the probability that the metallic after-flavor is due to 
the liquefying organisms present in the milk. 

In addition to the above work of a popular nature, a trip to Saginaw, 
Michigan, was made at the request of the Extension department, to at- 
tend a joint meeting of milk producers, and the Health Department of the 
city. The object of the meeting was to consider the framing of a new 
milk ordinance, embodying the alternative of compulsory tuberculin 
testing of the cattle or the pasteurization of the milk. During the 
meeting the writer was called upon to give some technical advice upon 
tuberculin testing and pasteurization. 

ote aaa work for the year consisted in = lines of work as fol- 
lows: (a) A brief study of the titration of culture media done in co- 
pasion with Mr. Fabian. This work, “Titration of Culture Media” 
is reviewed briefly by Mr. Fabian in another part of this report. (b) 
Research on the Adams Fund Project 1b entitled, “The Keeping Quali- 
ties of Butter.” This work has largely resolved itself into a study of the 
Metallic Flavor in Dairy Products with Special Reference to Butter. 
This study, while not complete enough for publication at the present 
time, has been carried far enough to warrant the statement that metallic 
flavor in butter and other dairy products is not always due to metals 
but may be produced by microorganisms of the peptonizing eroup. At 
least two organisms have produced this flavor in butter and in milk, one 
isolated originally from buttermilk and one from metallic flavored but- 
ter. It is planned to study this question intensively during the pres- 
ent year. 

The work which was done on this project by Mr. Chas. W. Brown 
and Miss Lulu M. Smith during the years 1909 and 1910 has finally 
been prepared for publication in a paper entitled, “A Bacteriological 
and Biochemical Study of some Experimental Butters.” This paper 
has been submitted to the Journal of Dairy Science. (Vol. III, pp. 375- 
405, 1920.) 

The following is a brief summary of the paper: Originally this in- 
vestigation was intended as a study of the effects of cream ripening 
and of pasteurization upon the keeping qualities of butter. Owing to 
the fact, however, that considerable time has elapsed since the work was 
done and in this time some of the methods and ideas of manufacture 
have undergone some changes, it is thought best to present the results 
from the point of view expressed in the title. 

While the purpose of this investigation was to study the effect of 
ripening and pasteurization on the keeping quality of the butter, the 
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effects of other treatments of the butter were also to be observed. These 
included, (a) washing of the butter with lactic acid, (b) the addition 
of casein, (c) the addition of fishy butter, and (d) the addition of boric 
acid. 

A single vat of cream was divided into two equal portions, one of 
which was pasteurized and the other unpasteurized. Each of these 
portions was further subdivided into two parts, one part being churned 
without further treatment and the other ripened by the addition of 
starter. Each of the four divisions of cream was then churned sep- 
arately. The butter from each churning was then divided into five por- 
tions which were subjected to the four further treatments mentioned 
above, with one of the portions acting as an untreated control. The 
twenty different butters (about 60 Ibs. each) were packed in 30 pound 
tubs and shipped without delay to a cold storage plant where they re- 
mained for the duration of the experiment at about .0° F. At inter- 
vals of 9, 48, 164, 275, and 426 days the butters were scored and sampled 
for bacteriological and chemical determinations. 

The following scheme indicates the divisions of the cream and the 
treatments of the butters: 


Sample 
Nos. Treatments 
1 and 11 Control 
Part 1 : and 12. Acidified HO in 2nd washing 
Churned 3 and 13 Casein added 
Immediately 4 and 14 Fishy butter added 
53° Acid 5 and 15 Boric acid added 
Raw 
21 and 31 Control 
Part 3 22 and 32 Acidified H.O in 2nd washing 
(ripened 23 and 33 Casein added 
Cream to 60°) 24 and 34 Fishy butter added 
28 ne 25 and 35 Borie acid added 
at 
53° 6 and 16 Control 
Acidity Part 2 7 and 17 Acidified HO in 2nd washing 
Churned 8 and 18 Casein added 
Immediately 9and 19 Fishy butter added 
Pasteurized 10 and 20 Borie acid added 
at 160° C. 
Ee and 36 Control 
Part 4 27 and 37 Acidified H.O in 2nd washing 


to 64°) 29 and 39 Fishy butter added 
30 and 40 Boric acid added 


(ripened | 28 and 38 Casein added 

While the results of this study failed to reveal any striking proofs of 
the relationship between methods of manufacture and either the score or 
the development of definite off-flavors, yet certain facts stand out suffi- 
ciently well to warrant mention. They are as follows: 

The raw cream butters quickly developed the old cream flavor which 

was later followed by fishy flavor, while the pasteurized (sour) cream 
butters early developed a metallic flavor. Tallowy flavor developed 
more frequently in the raw cream butters than in the pasteurized cream 
butters. <Acrid flavor developed much more frequently in well ripened 
pasteurized butters than in raw butters. From this study there is no 
evidence that either pasteurization or ripening improves the keeping 
quality of butters made from cream which has already soured. 


- 
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Relatively higher bacteriological counts were obtained on_ butters 
over a year old than are usually obtained in studies of this kind, though 
there was a fairly rapid dying off in numbers at first. 

The lactic acid bacteria appeared on the plates for a longer period 
than is usually thought possible, though there was a gradual displace- 
ment of the lactic acid flora by a more miscellaneous flora, among which 
the predominant types were a liquefying and a non-liquefying yeast and 
an Oidium species. 

Taking the butters as a whole, there was a slow, gradual decrease in 
the amount of lactose present and a gradual increase in acidity, though 
the decrease of the one was not proportional to the increase in the 
other. 

The amount of nitrogen in the pasteurized cream butters was about 
half that of the raw cream butters, but the percentage of nitrogen in 
soluble form was about the same in each class of butters, though it was 
very small in either case. 

When 12 of the typical butter organisms were inoculated into milk 
alone and milk containing 3 per cent of salt, it was found that the 
number of bacteria increased rapidly in both cases but more rapidly 
when salt was not present. The increase in acidity was very slight in 
either case and of about the same amount. The action of these or- 
ganisms upon the nitrogenous compounds of milk without and with the 
addition of 5 per cent salt was to increase the amount of soluble nitro- 
gen in both cases but more so without than with salt. This amount of 
salt, however, does not retard the growth and action of these butter 


organisms as much as might seem possible. 
[G. L. A. Ruehle] 


Research Associate Zae N. Wyant has continued in charge of Adams 
project 2c and also she has pursued her studies on vinegar and food 
fermentations with special reference to silage and to food preservation. 
The results of the previous year’s work are found in part in Special 
Bulletin 98, “Vinegar” and in Technical Bulletin 47, “Studies in the 
heat resistant organisms of cold packed canned peas,” the latter by 
Ruth Normington done under the direction of Mrs. Wyant and myself. 
The following report is made of progress during the past year: 

Silage poisoning: Four samples of silage suspected of poisoning 
stock were sent in for analysis. One of these samples contained an or- 
ganism morphologically resembling B. botulinus but injection of ex- 
perimental animals gave negative results. 

Silage inoculation, steaming and salting studies—Alfalfa silage: 
Last October cut alfalfa was placed in two silos, two feet in diameter 
and six feet high, made of three 2 by 2 ft. glazed sewer tile with joints 
and bottom cemented. The alfalfa was steamed before being packed into 
silo No. 2, steaming being employed to destroy some organisms and to 
allow more alfalfa to be packed into the tile. The silage in both was 
well tramped. To silo No. 1 was added sufficient water to make the 
fermentation anaerobic. The steaming made the addition of water un- 
necessary in the second silo. The alfalfa in both silos was covered with 
melted paraffin. Although the alfalfa in silo No. 1 was tramped until it 
was six inches below the rim of the tile, the next day the fermenta- 
tion became so active as to push the paraffin cover one to two inches 
above the top of the silo. The fermentation was hardly noticeable at 
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first in the silo containing steamed alfalfa most probably because of 
the steaming. Both silos in time, however, gave off a most offensive 
odor, showing that the steaming was not successful in controlling the 
organisms producing bad odors, contrary to the experience of a farmer 
who tried this method last year. 

At the end of June, however, the fermentation in the unsteamed al- 
falfa had progressed so far that to a considerable depth no bad odor was 
evident while in the steamed silage the fermentation had progressed so 
slowly that bad smelling silage was uncovered two to three inches be- 
low the surface. The silage in the last two to three feet in each silo 
had the odor of hay that has lain on the ground for some time while 
damp, or, as it was “scored” by another person, like cow manure—not 
a putrid odor. It was not acceptable to cattle. 

Sixteen smaller experimental silos (2,000 cc. glass cylinders) were 
prepared with results as follows: 


Organoleptic tests. 


Silo No. Contents. 
Appearance and odor when removed. With cattle. 
Hiaten ty Alfalfa tame sone EBs Greenish color at bottom. Very bad odor.............. Cows wouldn't touch 
bee ae UNNEME, Shines eee Aso ae eee Color, ditto. Odor not unpleasant:.:.......5......2-: this. 
Vitae oc: Alfalfasteamed:,.....4.cs0 01 Green one-half way up. putrid odor one-half way down 
one-third pleasant acid hay odor..................-- Ditto. 
iby cee Alfalfaysteamedanis ena. cian DHSS, =co 5 Sach cee ae eestor Aerie o om ake telat aioe 
MM a;s aeysl| Alfalfa-aalten.c.'ccsce oces Brownish three-fourths way up, pleasant sourish hay odor | ) One heifer ate handful 
+ rest wouldn't touch 
Mb ews Alfalfa-tsaltcs.ccc kleiner 2 Color; ditto; Odor more'pleasant........--..+<.02- 4-0 it. 
Varo n se Alfalfa steamed + salt....... Greenish brown, pleasant acid hay odor................ 5 
IVb.....| Alfalfa steamed + salt....... Color, ditto. Faint odor of NHs3, at bottom slightly acid Very little eaten. 
BaVitOd Ons. crepes ene One ent J 
Viatrets. 1. Alfalfarinociees.tcencceees Color? ditto: “Halfway, up rotten’. 55. ...-.080.<. eee 
Rotten—not fed. 
Wibiesk Alfa fer INO Me te serene ae Color, ditto. One-third way up rotten................. 
Milas. Alfalfa steamed, inoc.........| Brownish green one-third way up, all but last 4 ins. rotten : 
Several cows ate this 
Wilber. Alfalfa steamed, inoc........ Color, ditto. Pungent NHs, odor, all but last 6 ins. lot pretty well. 
MOUGO He s.-7 575 Soo breencevarre ch cere eae Sey ake te re stem atin, Stabe 
Vila....| Alfalfa + salt, inoc.......... Olive brown two-thirds way up, not unpleasant hay odor. . Three cows ate this 
Jot with apparent 
Vilb....| Alfalfa +- salt inoc.......... Coloridittos Odor. ditton.smeics.r ele ee See acio eee J relish. 
VUlla...| Alfalfa steamed + salt, inoc. .| Greenish brown one-third way up, brown above, rather : 
MuUsty hay Odors sAncaceeekis secs leechers sel wees Six cows ate this lot 
oo, with apparent relish. 
VIIIb...} Alfalfa steamed + salt, inoc. .| Dark green, very pleasant acid hay odor............... 


Inoculation for the silage was prepared by treating a pailful of good, 
fresh corn silage with tap water, and using the infusion thus obtained. 

Salt was added to the silage in the proportion of 1 Ib. of salt to 100 
Ibs. of cut alfalfa. This addition was made for the purpose of favoring 
the lactic fermentation as is done in sauerkraut and brine pickle manu- 
facture. 3 

Although the amounts of silage put up in these small experimental 
silos was not practical from the feeding standpoint, some indication is 
given of the type of fermentation occurring under the given conditions 
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and also of the palatability of the different silages. Plans are being 
made to conduct similar experiments on a somewhat larger scale again 
this season. 

Iixperiments were also made on inoculating corn silage. Fifteen 
small experimental silos were filled with freshly chopped corn each silo 
holding from 250 to 350 Ibs. of corn. Different treatments were given 
the silos as follows: 


Silo 
No. 
3 Chopped corn alone. 
4 Do. inoe. 
5 Do. plus salt (1-90) 
: Bact. bulgaricum 
6 Do. plus salt (1-80) plus Bock nee aeidi 


«* Do. (no salt) plus do. 
Acid and gas-producing 
8 Do. plus salt (1-80) plus { lactics p and v isolated 
from corn meal 


9 Do. (no salt) plus do. 
(ee 5 _ § Bact. acidi lactici IT, 
10 Do. plus salt (1-80) plus | Novy and Hoeppe 


11 Do. (no. salt) plus do. 
12 Do. plus salt (1-100) 

13 Do. plus salt (1-120) 

14 Do. plus salt (1-80) 

15 Do. plus salt (1-60) 

16 Do. plus salt (1-48) 

1% Do. plus salt (1-40) 


Silos Nos. 3, 4, and 5 (glazed sewer tile) containing about 360 Ibs. of 
silage were not opened till summer. So far as ordinary organoleptic 
tests were concerned there was no difference among them, all being good 
silage and relished equally well by the cattle fed. The top 6 to 8 inches 
was decayed and had to be removed. Silos Nos. 6 to 17 were galvanized 
iron cans painted inside with an acid-proof paint. Each was fitted with 
a removable cover to imitate natural conditions. These were already 
sunk in the ground, being originally cans used for soil experiments. 
Silage from silos Nos. 6 to 18 was fed to seven calves in the fall, three 
to eight weeks after being filled. About one foot in depth had to be 
discarded because of being moldy (or putrid in a few cases). Neither 
the addition of the pure cultures used nor of salt seemed to have any 
influence on the depth at which mold was found. The silage underneath 
had a normal clean acid odor in all cases, being somewhat more pro- 
nounced in silos No. 6 and No. 10. Neither the presence of the salt in 
the various proportions nor of the cultures used appeared to influence 
the palatability of the silage to the calves. The salt was not laxative in 
the amounts fed. 

Some bacteriological studies were made of the inoculated silages. An 
attempt was made to ascertain whether the type of organisms added to 
the silage still predominated at the time fed and whether they could be 
recovered. Plates were made on litmus dextrose agar and on acid whey 
agar, keeping a set of each at 20°, 37° and 45°C. both anaerobically 
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and aerobically. Bacteria of the Bact. lactis acidi type were easily 
isolated from the plates from silos 6 and 7 but bacteria of the Bact. 
bulgaricum type could not be reisolated. There was evidence of the 
presence of acid and gas producers in the 37° litmus dextrose plates 
from silo 9, but in silos 10 and 11 only acid but no gas producers were 
found on the plates. It is to be regretted that more detailed bacteriologi- 
cal studies could not have been made. The indications are that if bacteri- 
ological analyses are made soon enough on inoculated silage that or- 
ganisms resembling the pure cultures added, can be detected. How- 
ever, aS previously stated, none of the pure cultures employed appeared 
to have the effect of inhibiting or suppressing mold growth, nor is it 
logical that such would be the case. The silage fermentation is largely 
an acid fermentation, the acids formed being mainly lactic and acetie. 
These common organic acids in the strengths found in silage are easily 
and readily attacked by molds of many species under aerobic condi- 
tions, such as are always found at and near the surface and occasion- 
ally in pockets distributed throughout the depths of the silage. It is 
doubtful whether any bacteria can produce acid of sufficient strength 
in silage or in other naturally fermenting material to inhibit mold 
growth. Bacteriological studies of a sufficient number of experiments 
have not yet been made, however, to determine whether pure cultures 
used as inocula will eventually control the fermentation or whether 
the natural microflora of the silage instead will determine the type of 
fermentation occurring, in spite of the kind and amount of pure culture 
added. As time permits this phase of silage inoculation will be studied. 

The silos 14 to 17 inclusive containing larger proportions of salt were 
opened this spring. The top silage to the depth of nearly two feet had 
to be removed before the typical acid odor was apparent. Molds were 
found in the first foot and then the next portion appeared all right, but 
the acid odor was lacking. Silage having a salt content of more than 
1-80 at first physiced the calf and sheep to which it was fed but this 
effect was not produced after the first few feedings. These two animals 
in time refused to eat much of the more heavily salted silage so its 
feeding was discontinued. Bacteriological studies were made only 
from silo 14. 

Pure cultures of acid-producing bacteria were isolated from some of 
the silos and their acid production determined in dextrose, sucrose and 
lactose broths by means of the colorimetric H-ion concentration method 
in order to determine the most active and strongest acid producers. 
The organisms having the best qualifications are to be used in further 
inoculation experiments. The results of the tests are as follows: 
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Organism. 
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pH value in sugar broth of pH 7.6. 


Dextrose. 
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Sucrose. Lactose. 
4.8 40 
6.0 6.0 
6.4 7.4 
6.7 7.0 
5.9 5.0 
weak 7.0 

below 5.8 below 5.8 

aff 5.7 
above 8.0 
below 5.8 
dine (be 
5.8 6.8 
48 5.8 
48 6.0 
5.1 48 

below 5.8 | below 5.8 
oe oe 5.8 
ie de 
6.0 7.4 
6.6 7.6 
5.4 oe 
6.6 7.3 
48 5.8 
"6.2 6.6 
6.0 7.4 
(fest 7.9 


To compare with the above table, the pH values of the silage from 
several silos including the respective silos from which the above cul- 
tures were isolated is of interest. The pH determinations were made 


on a 1-10 dilution. 


Silo. 


pH value. 


Indicator. 


brom thymol blue 
methyl red 
methyl red 
methyl red 
brom thymol blue 


*One week after filling the silo. The second determination was made a month after filling. The pH values of silos 7, 8 and 9, 


were determined after at least a month of ensiling. 


Comparing the acidity of the silage and that produced in the sugar 
broths by various organisms, it is fairly easy to pick out the organisms 
which may have influenced the pH value of the silage. 
and general acid producers are being saved for experiments in silage 


inoculation to be carried out later in the season. 


ant. | 


The most active 


[Zae Northrup Wy- 
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OTHER FERMENTATIONS. 


Retting of Flax: A very little has been done this spring in attempt- 
ing to isolate bacteria which will hasten the retting of flax. As Mich- 
igan is the first fiber flax state in the Union it seems no more than logi- 
cal that the microbiological problems involved in the retting of this 
fiber plant be taken up in earnest at this station. 

Vinegar: During the fiscal year 1918-1919 there were numerous re- 
quests for analyses of vinegar and for information as to various phases 
in its manufacture. Many samples of vinegar were received for anal- 
ysis the quality of the majority of which was very poor. Several articles 
dealing with home vinegar making and its troubles published in the 
Quarterly Bulletin served to increase the requests for information and 
analyses, and very frequently the necessity arose for lengthy explana- 
tions of the fundamentals of the vinegar fermentation in order to ac- 
quaint the inquirer with the part that certain microbes play in this 
process. In February, 1920, the vinegar bulletin came from the press 
and has served quite satisfactorily in answering the frequent questions. 
This bulletin will be found elsewhere in this report. 

Fifty-nine requests for vinegar cultures were received during the past 
year, 46 of which were for yeast and 48 for vinegar bacteria cultures 
making 94 cultures in all. 


NUMBER OF VINEGAR CULTURES SENT OUT FROM JULY 1, 1919, TO JUNE 30, 1920. 


Michigan Counties. States. 

TANGA 8 le Poa Ne ere oa eg Aa enawee's.. 5. 2..c2ct centers teh 451) Tinos fan cicen era sso eee 2 
AN Iocan tte es stereos oe, Sale bEvINgStOls see ye Aenea 1: |Sindiand sc Se; at ee ee 2 
Berklennte pre ooh ite cies eibaees Anl| sNEScomib ree Share Vaue aee Li | Towa atere res atari te yee 4 
IBranichi teaser orscine siete wi ete 2 SManistees~ 0 oes aan 2 | Maine7h* Seen ceeee 5 terete te 4 
(CE Cpa REE Sa as Ieee ee eer t:| siigsaiikee: <tapesetn cane chats 2 | Massachusetts. ......5..2-26- 2 
Charlevelx. cc ap oer eaccieceres Oe Oakland tartan. eee ee 1 iP MGssissippite ten. cone secon 4 
MACON Nae et tolicdens saida arses tear 2a\MOceana ts ee 8 ie Sees cla 5 | New Hampshire............... 2 
ARENIEROE ots Moret! ste, terete eis micvege FA AORCBOIA GT = cote acu. tenia eieeees | Sil New Works: ten. tc sccnieee 1 
Grand Traverse). .: u.c\- 4c ona ASI RStnClarpestaseen cee Qui sNorthhDskotarcnnc ass enee eee 1 
np harn eer, oct wen oie cease 3 Bo lUShiawassee ss: ce nee epee se TV Ohig news See aceite 2 
ACKSOI etc ae te Aen ne tae 7,1| Vianiburels sce cee eee ok Dal Pennsylvania ec oee ee cee 1 
Malantar gon. nace cis sito Ui) Wiashtenawc; tie eareer. eaten ee | 3) eWashin stone cem-eseice 2 
(Kinlkauka 2) 4: 2et cian vaars sara se OW OWraymes or 3 ee 8 ae Sees | tees | 2a WISCONSINE =, o orteaefotses eee 2 

Total cultures for Michigan...|...... | cs ewe Ina Ret dk nc ae 65 Total for other states........ 29 


As a result of one of the articles on vinegar in the Quarterly Bulletin 
being published in the “American Fruit Grower” requests for pure cul- 
tures came in from Illinois, Indiana, Iowa, Maine, Massachusetts, 
Mississippi, New Hampshire, New York, North Dakota, Ohio, Pennsyl- 
vania, Washington, and Wisconsin. 

The cultures sent to Mississippi were ordered by a commercial firm 
for the purpose of making vinegar from sweet potatoes, our cultures 
being recommended to them by the Mississippi Agricultural College. 
At least six cultures have been sent out for making honey vinegar. The 
requests for these cultures come in through the Entomological depart- 
ment. Also last fall a circular letter was sent to each county agent 
offering gratis a pure culture each of the yeast and vinegar bacteria 
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for exhibition purposes. The Missaukee and Lenawee county agents 
only, took advantage of this offer. 

Cultures have been sent gratis to the Bacteriological department of 
the University of Wisconsin, to the Edwards Laboratories, Lansing, 
to a teacher of biology and botany in a township high school at Noko- 
mis, Illinois, to the American Museum of Natural History, New York 
City to the Botany department at Washington State College, Pullman, 
and to the Botany department of New Hampshire College at Durham. 

Many times, however, requests were received for cultures but the 
content of the letter showed that the fermented cider should have been 
converted naturally into vinegar many months or perhaps years pre- 
viously and thus the effect from using pure cultures would be doubtful. 
An analysis of such vinegars was advised before cultures could be 
recommended. 

Thirty-nine samples of vinegar were tested as follows: 


dl 
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A glance at the foregoing data shows only six samples of market stand- 
ard vinegar, Nos. 107, 119, 124, 130, 155, and 186 while as many were 
utterly worthless. One of these latter samples was actually putrid. 
It is very evident that one of the common occurrences in the vinegar 
fermentation is the failure to form acetic acid even when sufficient 
alcohol is present. The trouble may be due to the uncleanliness of the 
container in which the sweet cider was placed, too cool a storage tem- 
perature allowing the multiplication of “vinegar disease” microorgan- 
isms, etc. These same explanations will cover also the frequent lack of 
aleohol in the fermenting liquid. This matter is more fully discussed 
in the vinegar bulletin. 

A marked vinegar bulletin was sent in response to a request relative 
to a method of clearing vinegar, also to parties in Ohio, Iowa, Idaho 
and North Dakota as well as in Michigan who made inquiries about 
the nature of “vinegar bees.” 

Requests have also come in for information on how to treat apple 
cider to prevent fermentation and yet to retain its original flavor. 
Pasteurization was recommended. Two other very similar requests 
were received for information on cider making and methods of hand- 
ling cider for beverage purposes. A company in Idaho asked for the 
best method for preserving cider by means of drugs. They were re- 
ferred to the Bureau of Chemistry at Washington, D. C. 

A company at Monroe, Michigan, asked for a method of making 
rhubarb wine. The information was given them that rhubarb in and 
of itself contains too little sugar and too much acid to be fermentable 
to any extent by wine yeasts and that rhubarb juice whether used as 
a beverage in the fermented or unfermented state requires the addition, 
of so much sugar as to be almost prohibitive at the present time so far 
as cost of material is concerned. [Zae Northrup Wyant. ] 


FOOD INVESTIGATIONS. 


Canned corn: A quart mason jar of corn having a very dark green- 
ish black growth on the surface was brought in for analysis. The 
growth proved to be a mold resembling certain species of Penicilliam 
and was not and could not possibly be corn smut as was thought by the 
owner of the corn. A test of the can showed a defective rubber, allow- 
ing the entrance of air as soon as the can was sealed hot. The spores of 
this particular mold were most probably drawn into the can at the 
time it was taken from the processing bath and sealed. The mold 
erowth was all removed from the can before testing and although air 
was drawn in on cooling as before stated, the corn has remained sterile 
(for two months) so far as visible growth is concerned. This shows 
that leaky cans may not always become contaminated through the en- 
trance of air. If a leaky can be tipped up, however, so that the juice 
oozes out underneath the cover, molds and other organisms may grow 
through the leak just as trees send their roots into a drain tile to get 
the necessary water. 

Canned olives: Several swelled cans of olives were examined bac- 
teriologically for the presence of B. botulinus. This organism was not 
found and it was considered unnecessary to attempt to identify the 
organisms producing the gas. Recent studies by the Federal Government 


EXPERIMENT STATION REPORTS. 245 


of the olive packing industry have shown that certain manufacturers 
use faulty methods in the fermentation and processing of olives which 
would favor a very miscellaneous microflora not at all constant in type. 

Canned string beans: Practically the whole pack of string beans put 
up by a local housewife spoiled due to underprocessing, a heavy white 
sediment being formed. Knowing the conditions under which the beans 
were grown, a search for B. botulinus and flat sour bacteria was made in- 
asmuch as a somewhat offensive odor was evident on opening them and 
the H-ion concentration of the juice was high. B. botulinws was not 
found, but a very interesting apparently anaerobic thermophile was iso- 
lated from them which may have caused the increase in acid. A study is 
being made of this organism, the results of which will be published later. 
Neither the bean juice nor the thermophile culture was toxic to guinea 
pigs. 

Canned squash: Several quart mason jars of squash which had started 
to leak were carefully paraffined by the housewife evidently in an effort 
to stop the leak. The jar examined contained considerable gas. Cul- 
tures from this jar showed a pure culture of a facultative anaerobe pro- 
ducing an orange yellow pigment. These bacteria were gram positive, 
frequently pointed at one end. Further studies have not been made of 
these organisms. 

Canned peaches: A very small sample of jellied peach juice was brought 
in to determine what organisms were present. A mold had been grow- 
ing on this particular can and evidently by some phenomenon of its 
growth had produced a jellying of the juice as the juice in all other cans 
of peaches put up at the same time was liquid. The taste of the juice 
was not altered. On the media employed no growth was obtained. How- 
ever, this phenomenon will bear further investigation. 

Pickled_peaches: A quart mason jar of moldy pickled peaches was 
brought in for determination of the molds present and the method of 
their entrance. It was not surprising that the peaches spoiled as no rub- 
ber had been employed for sealing the jar. It was not considered neces- 
sary to determine the types of molds present. 

Canned tomatoes: A quart mason jar of tomatoes was brought in for 
analysis. The tomatoes seemed to be very much disintegrated and soon 
developed a swell and leak, later becoming moldy. No cultural tests 
were made. 

But few cans of spoiled foods have been examined this year due to a 
lack of time. However, several points illustrated by these samples may 
well be brought out, even though they have been mentioned more than 
once in the past few years. First, a housewife need not expect food to 
keep which has been underprocessed instead of being heated for the 
length of time advised by the latest Government directions. Of course 
these directions which have been worked out on experimental packs, in 
isolated cases may fail even if followed to the letter, due to the presence 
of very resistant bacterial spores. I believe that the time period for 
processing certain types of food may well be lengthened without causing 
a serious deterioration in quality and thus avoid the spoilage of occa- 
sional whole packs. Care should be taken not only that rubbers are 
placed on cans, but that the rubber is new and of good quality. When 
the can is sealed, the housewife should listen for a moment to note 
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whether air is rushing into the can, before inverting it to test it for a 
leak. 

It is useless to paraffin leaky cans. If the can has been undisturbed 
the leak is due to the growth of gas-producing bacteria or yeasts within 
the can and paraffining is just a waste of time. It can’t stop the leak 
or the growth of the organisms. 

Dried eggs: Two samples of dried eggs were sent in for analysis. 
Samples were taken for bacteriological analysis and the remainder sent 
to the Experiment Station chemist for determination of moisture, fat, 
protein and ash. 


Sample. Al. G2. 
PATTI AL ATICO Ie Pye totnrs ciansio bigs moe laisis aeaaiale apes ooo Orange, flaky, moist. ..| Yellow, powdery, moist. 
Ore tee neh caine coves. cslcdawine dele Nae oe einie odes s (Goodleves= sae. poten | Good eggs. 
IBActeriatperse Ts. s ste ot alelefene laters ore wie ioe marate rele orca 40,000,000 66, 000, 000 
IMT CEORCODIC EXAMINALIOMN (2 oc ~ siete os aeee ee ye oeeie.are Occasional large rods...| Large and small rods quite numerous. 
actaprothmtermntiatubes-.ssscanccccR neem tome INTE Samo sone tc No gas. 
MOIsbUKesperuCeNt) 4 ean seinen eine meester ne 6.82 | 5.20 
Hai mp CON cceaecsies ee Dares icsrterrent wierearene Do aateets 36.41 | 41.45 
IProuetmaneracentt tes. oetiiece.sh aie ose tio deci cevee piel 46.16 | 42.63 
PARI GOEL CONG so 2.2 Sravek sive sara slo relions siev tejsta te crelaiscayats 2.80 2.93 


Schneider (p. 195, Bacteriological Methods in Foods and Drugs Lab- 
oratories) suggests that if the bacterial count exceeds 200,000,000 per 
ce. (of fresh eggs) the eggs are not suitable for human consumption. 
Mary Pennington (pe bb; Bul. 224, U. S. D. A.) states that ‘the bacterial 
count in the liquid egg is one-third that of the dried product so the bac- 
terial count allowable for dried eggs thus would be approximately 
600,000,000 per gram and the samples above would come well within the 
limit. 

Misses Esther Severance and Rhea East worked out their Problem 
Cookery preblem under my direction during the winter term. A very 
creditable thesis on a study of the microorganisms causing flat sour in 
peas was worked out during this time. Organisms were found resemb- 
ling ordinary soil spore formers which produce acid anaerobically but 
not aerobically. This work will be published as soon as examinations 
can be made of a number of cans ef various food products inoculated 
with representative organisms. 

Miss Marian Lowe, another Problem Cookery student worked on the 
bacteria in spoiled olives. B. botulinus was not found in any cans al- 
though many types of organisms including morphological types resemb- 
ling the above bacillus were found present. [Zae Northrup Wyant. | 


SOIL INVESTIGATIONS. 


At the beginning of this fiscal year as noted in last year’s report the 
concrete compost pit was refilled with a mixture of peat and rock phos- 
phate in the same proportions as employed the previous year with the 
difference that in place of the small addition of manure employed in the 
first compost an equivalent amount of the first compost was employed as 
an inoculum, water instead of liquid manure being used to favor anaero- 
bie conditions. 

An extraction by the oil-pressure method was made of the mixture 
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placed in the pit, the solution obtained in this way to be compared bac- 
teriologically and chemically with samples of the mixture itself. 

The water in the observation pit was pumped out and samples were 
tested for soluble phosphates and for total nitrogen. In fact, the analy- 
sis of this water was made from time to time to determine whether there 
was any increase in these soluble salts. 


Parts per million. 


Hast Ci Nitrates. pH. Remarks. 
nitrate P 
Total Ammonia 
Poee Nitrogen. | Nitrogen. 


6-18-19 20.5 28.0 10.5 No appreciable amount...}| 8.2-9.0 

7-5-19 Bare trace. . 24.8 — — — 

7-28-19 4.4 20.4 — — (bef 

8-7-19. Good trace...) — — — 10+ Reaction —18.6. 
8-28-19... .| Good trace..| 19.6 — = 10+- 

10-28-19. 7.6 } — — = — 


The analysis made on June 18, 1919 shows the amount of citrate sol- 
uble phosphorus in the drainage water at the end of the first compost- 
ing. This water was all pumped out before the second compost was 
placed in the pit. The remaining analyses show that there was a.con- 
siderable increase of the citrate soluble phosphorus in the drainage water 
of the second mixture during the four months of composting. If the 
second compost had been left in the pit as long as the first, and the 
same rate of solution had obtained throughout the period of compost- 
ing as was noted during the first four months, approximately the same 
amount of citrate soluble phosphorus would have been obtained in ten 
months as for the first compost. 

The three analyses of total nitrogen on the water from the second 
compost suggest that denitrification took place to some extent. All 
chemical analyses with the exception of the pH values were made by 
or under the direction of Mr. O. B. Winter of the Experiment Station 
Chemical Laboratory. 

Bacteriological analyses were made from time to time of both the 
second compost and the solution extracted from it, mainly for aerobic 
and anaerobic cellulose decomposing organisms, for organisms causing 
the solution of rock phosphate and for bacteria of the Azotobacter 
species. The second compost was removed from the pit in October, 
1919, and placed in four large bins from whieh the first compost had 
just been removed. After pumping out the water from underneath the 
false bottom the pit was filled with leaves, mainly oak and maple, raked 
from the campus (during the months of November, 1919, and April, 
1920) and were thoroughly tramped down after eac m filling, the idea 
being to imitate the formation of a natural peat from readily available 
material. A pitcher pump reaching to the water underneath the false 
bottom together with a distributing trough is being employed to keep 
the entire mass in an active state of decomposition by pumping the 
water from the bottom up over the top. A sample of this water ob- 
tained early in June was found to be a very dark green, full of gas 
bubbles and to have a bad odor. Analysis was made of this water for 
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aerobic and anaerobic cellulose digesting bacteria. Both types were 
found to be present. Studies, both bacteriological and chemical, are 
to be made both of the water and the decomposing leaves from time to 
time. 

Small aerobic composts have been made of peat with tri-calcic phos- 
phate, potassium sulfate and calcium carbonate mixtures, inoculated 
with a water extract of the filter papers obtained in previous experi- 
ments which showed the greatest loss of cellulose to determine the most 
successful combination for rapid destruction of the peat cellulose. 

Studies are being made of sulfur bacteria with a view toward iso- 
lating those most active in the oxidation of elementary sulfur in soil 
for the purpose of adding them to sulfur—rock phosphate—peat com- 
posts. 

A microbial peat decomposition experiment was started this spring 
which employs eighty-four of the cylinders sunk in the plot near the 
soil house.. Raw peat with various additions and combinations such 
as rock phosphate, sulfur, clay, sand, the two composts mentioned above, 
and also a peat-rock phosphate-sulfur-manure compost is employed in 
the various cylinders. The amount of manure used is only sufficient for 
an inoculum. Check cylinders of raw peat alone, sand alone, clay alone, 
sand inoculated with manure, ete., are employed. The cylinders were 
prepared in pairs, one cylinder of the pair to be left uncropped. The 
crop employed this season is buckwheat. It is hoped that by a combina- 
tion of bacteriological and chemical studies and also by the informa- 
tion gained through an observation and analysis of the crop for a period 
of years that some idea may be gained of the results obtainable under 
actual conditions. 

Two smaller cylinders are being constructed for obtaining the soil 
solution by the oil-pressure method as very frequently it is not con- 
venient to obtain sufficiently large samples of soil such as the large 
cylinders demand and the latter cylinders do not work as satisfactorily 
if they are not packed full. Twenty-five pounds of soil was brought to 
our station by the agriculturist of a large Hawaiian pineapple planta- 
tion for extraction by the oil-pressure method. As this amount is much 
too small for the large cylinders, this soil will be extracted in one of 
the smaller ones when they are completed. [Zae Northrup Wyant. ] 

It has been found desirable to drop “Swine Epidemics” as a major 
project. This decision resulted from a number of causes including lack 
of funds, inability to maintain a qualified research man on the problem, 
and the disappearance of local need for the investigation due to the 
State’s successful control of hog cholera in cooperation with the Federal 
3ureau of Animal Industry. Furthermore there had been removed 
from our departmental control and later from the station altogether 
all work with hog cholera serum. Mr. Cooledge had made a great im- 
pression on his problem, “The effect of disease in the cow (with special 
reference to infectious abortion) on the milk,” but he requested that 
he be permitted to resume studies in the sanitation of market milk sup- 
plies. Therefore, Mr. Tweed has been placed in charge of Adams _ pro- 
ject la and Mr. Cooledge has deyoted his time to the problem “Market 
Milk Investigations” which we have substituted for “Swine Epidemics” 
under Adams 8a. 
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I cannot speak too highly of Mr. Cooledge’s achievements in the 
brief time that he has been able to devote to the new studies. His re- 
sults fully justify the radical change in the project. He reports on his 
work as follows: 

“During the past year I have been relieved from teaching and my 
entire attention has been given to experimental work. The methods for 
determining the keeping quality of milk and the bacteriological con- 
dition of other dairy products are so inadequate that an attempt has 
been made during the past year to find a method which would give an 
index of the actual ability of the bacteria and enzymes present in a 
sample to produce the changes which are of interest to the dairyman 
and consumer. The outcome of this work, a paper, “The Keeping Qual- 
ity of Milk as Judged by the Colorimetric Hydrogen-ion Determina- 
tion” by L. H. Cooledge and R. W. Wyant, was published in the March, 
1920, Journal of Dairy Science. Short articles describing the method 
have been published in the Quarterly bulletin and various dairy pub- 
lications. The development of this new method has made it possible to 
accumulate a large amount of data upon the action of bacteria in the 
various dairy products. 

The advantages of this method are: 

The method provides a simple and accurate means of measuring the 
activity of bacteria and enzymes present in the milk. The principal 
advantages over methods now in use are mentioned below. 

The method does not measure the number of dead, inert, or living 
bacteria present in a sample of milk but does measure the ability of 
any enzymes or bacteria present to bring about changes. 

The poorer samples of milk may be picked out at the end of one 
hour and the best samples given their proper grade at the end of eight 
hours. 

The poorer the keeping quality of the milk, the sooner the results are 
obtainable. 

The cost for material is one tube of broth for each sample tested. 

There is no expensive equipment necessary. 

A trained technician is not required. Any intelligent person may be 
trained to grade milk by this method in a few days time. 

Over a hundred samples of milk may be easily examined each day if 
the comparator designed by Cooledge is used. 

These advantages should make this method of valuable aid to city 
milk plants, condenseries, ice cream factories, cheese factories, and 
city, town and village health departments. 

By this method it is an easy matter to determine which of a dairy’s 
patrons are delivering an unsatisfactory milk. Advice in regard to san- 
itation may then be given where it is needed without causing the ill 
feeling which results from giving advice to the patron delivering a 
good grade of milk. 

In order to make rapid determinations or hydrogen-ion concentration 
by colorimetric methods, the writer found it necessary to develop a 
new comparator which is described in the May, 1920, Journal of In- 
dustrial and Engineering Chemistry. This comparator will soon be 
placed upon the market by the Central Scientific Co. A combination 
comparator and rack for storage has been devised and with a set of 
standards covering the range of pH necessary in the study of milk 
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will be put upon the market as a milk testing outfit by eee ‘Wescott 
and Dunning of Baltimore. [L. H. Cooledge]. 

Reference has already been made to Mr. Huddleson’s connection with 
projects la and 3b. Beginning with February of this year Dr. H. J. 
Stafseth was granted leaye of absence for one year in order that he 
might return to his native land, Norway, where he will be in the em- 
ploy of the Norwegian Government. There has already been submitted 
to you the manuscript covering the three titles of papers by Dr. Staf- 
seth. (See Tech. Bul. 49.) They are as follows: 

Part 1. On the presence of Bact. abortus in the deeper layers ef the 
mucous membrane of the non-gravid uterus. 

Part 2. A few notes on the isolation and cultivation of Bact. abortus 
with special reference to liver and spleen media. 

Part 3. On the possibility of differentiating between infected and im- 
mune animals in infectious abortion. 

Mr. Huddleson contributes a fourth paper referred to in the open- 
ing paragraphs of his report which follows: 

My time from October 1, 1919 (date of returning to Station after 
a two year leave of absence) to December 31, 1919, was devoted entirely 
to a study of the effect of diseases in the cow on ‘the milk with ‘special 
reference to’ infectious abortion. 

The problem of developing a means of isolating Bact. abortus directly 
from the milk was studied. The results of this “study will be found in 
a paper submitted together with three papers by Dr. Stafseth as Part 
4, The isolation of Bact. abortus from milk. A summary of the results 
are given: 

1. The proper medium for the isolation of Bact. abortus from milk 
is liver infusion agar which has been prepared without excessive heating 
and filtered through glass wool instead of cotton or paper. 

2. The growth of Bact. abortus in culture is markedly influenced by 
the H-ion concentration of the medium. It is important that the 
medium be adjusted in terms of H-ion concentration. 

3. The H-ion concentration necessary for the optimum growth should 
lie between 6.6 and 6.4. 

4. The most suitable method for growing Bact. abortus from milk is ob- 
tained by placing inoculated media in a closed chamber in which 10 per 
cent of the air has been displaced by CO, gas. 

5. By incorporating a saturated aqueous solution of gentian violet 
in medium in sufficient quantity to give the dye a final dilution of 
1-10,000, a large per cent of organisms occurring in milk other than 
Bact. abortus may be eliminated. The dye when used in the above dilu- 
tion has no apparent effect upon the growth of Bact. abortus. 

6. This technique if carefully followed yields results identical with 
the guinea pig inoculation method for determining the presence of Bact. 
abortus in milk. Its chief advantage is that it requires only four days 
to determine the presence of the organism whereas the animal inocula- 
tion method requires at least eight weeks. 

7. This method may be easily employed in studying a large number 
of samples of milk, or in detecting the presence of the organism in 
samples of milk which are often sent to the laboratory for diagnosis. 

In January, 1920, the investigations in bovine infectious abortion 
were resumed and in addition teaching, laboratory examinations for 
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diagnosis of blood samples for bovine infectious abortion, bacteriological 
examination of tissues, sputum for tubercle bacilli, swabs from nasal 
and throat passages, and the preparation of autogenous vaccines have 
occupied my attention. 

Three trips have been made during the year which will be discussed in 
this report. 

In resuming the investigations in bovine infectious abortion, it has 
been my plan to continue four of the problems which were begun in 
1916, to continue studies on two problems on which Dr. Stafseth has al- 
ready- reported and to work out problems which suggest themselves from 
time to time. The four problems begun in 1916 are: 

1. The immunization of ‘cows and heifers against infectious abortion 
using Bact. abortus (Bang). 

2. The routes through which Bact. abortus gain entrance to the body. 

3. The bactericidal “effect of different chemical specifics when used 
in vivo against Bact. abortus. 

4. <A study of different strains of Bact. abortus. 

The problems of Dr. Stafseth’s on which studies were continued are 

1. The specificity of the intradermal test and its value in differen- 
tiating between infection and immunity. 

2. The isolation and cultivation of Bact. abortus. 

A technical bulletin which details the data and results of the im 
munization problem is now in the process of preparation. 

During the year, there were received 194 blood samples (exclusive of 
the experimental samples) fer the application of the agglutination and 
complement fixation test for infectious abortion of which 64 or 32 per- 
cent gave positive reactions to one or both tests. 

Four samples of sputum from humans and five specimens of tissue 
from chickens were examined for the presence of tubercle bacilli of 
which one of the former and two of the latter were positive. 

There were received a total of twenty different specimens for bacteri- 
ological examination. 

ie trip was made to a farm near Aloha, Michigan, February 3, 1920, 
for the purpose of ascertaining the cause of an epizootic of abortion and 
wasting disease in a flock of goats. The findings were reported in the 
April number of the M. A. C. Quarterly. A summary of the findings is 
as follows: 

The flock of Angora goats (169 in number) was shipped from the 
southwest part of the United States to northern Michigan in November, 
1919, arriving in a partly starved condition. About two weeks after 
their arrival they began losing their young prematurely at the rate of 
one to four a day. The symptoms of the wasting disease were a great 
loss of flesh, general weakness, diarrhea, moying about slowly, drooping 
of the ears, watery appearance of the eyes, no resistance when handled, 
appetite unimpaired, occasional bleating and coughing, body tempera- 
ture elevatéd and pallor of the visible mucous membranes. The course 
of the disease usually ran from two to eight weeks. No affected animals 
recovered. 

A small micrococcus was isolated from the heart blood, liver and 
spleen of affected animals and from the stomach of an aborted fetus. 

The organism proved to be Micrococcus caprinus. This disease (known 
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as takosis) and its causative organism was described in a bulletin by 
Mohler and Washburn of the Bureau of Animal Industry in 1903. 

There appears to be no remedial agent for treating affected animals 
other than isolation of affected animals and the burning or burying of 
infected material. 

March 18, 1920, a trip was made to a farm near Union City, Mich., for 
the purpose of ascertaining the cause of an epizootic of abortion in sheep. 
This particular flock consisted of 70 ewes and two rams of which 16 were 
erades and the remaining number fine wool sheep. The rams were 
placed with the ewes in the latter part of November, 1919. The feed for 
the winter and spring consisted of ensilage, corn fodder, oat straw and 
oats. They were housed in a barn with access to a small feed yard and 
kept separate from other animals. The owner said they had been in 
very good flesh all winter and they appeared in good condition when 
inspected March 17. ; 

The first abortion occurred about February 18, 1920. In all, ten had 
aborted previous to the visit at the rate of one to four a week. Seven 
were yearlings and three were 3 to 4 years old. The owner stated that 
each of the ewes became ill two days before aborting, moved around 
very slowly and remained by themselves. He also reported haying one 
abortion the previous year. Several farmers in this community have 
reported the loss of many lambs from premature birth this season. 

There was noticed a vaginal discharge from most of the ewes which 
aborted. It was a viscid, putrid exudate and reddish-brown in color. A 
necrotic placenta was seen hanging from the vulva of two ewes which 
had recently aborted. 

Blood samples were drawn from the jugular vein of four of the ewes 
which had aborted and from the two rams for serological diagnosis of 
bovine infectious abortion. All were found negative. 

Three fetuses and one uterus from a ewe which was killed 36 hours 
after aborting were brought to the laboratory for bacteriological ex- 
amination. Stained smears made from the meconium of the three 
fetuses and from the exudate contained in the horns of the uterus showed 
a gram-positive coccus in single elements and in chains of two, three, 
and four elements. There were no noticeable anatomical changes in the 
organs of the fetuses. The uterus from the ewe showed considerable 
congestion and edema; the mucous membrane and maternal cotyledons of 
the left horn were covered with a creamy exudate. 

Smears on liver agar plates, stab cultures, broth cultures and guinea 
pig inoculation were made from the meconium of the stomach of the 
three fetuses and from the uterine exudate of the ewe. The inoculated 
media were incubated under aerobic and anaerobic conditions and ob- 
served daily for two weeks for growth with negative results. 

Twenty days after inoculation a pregnant guinea pig (inoculated 
intraperitoneally with uterine exudate), without showing premonitory 
symptoms, aborted three fetuses. The pig was killed immediately and 
together with the three fetuses examined for any anatomical changes. 
The organs of the pig appeared normal except the uterus which was 
highly congested and contained within the horns a brownish, turbid, 
serous fluid. 

Cultures were made from=the stomach content of the fetus and the 
uterine exudate of the pig and ineubated under aerobic and anaerobic 
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conditions for a period of ten days. Subsequent examination showed 
the presence of an organism in the stab cultures (agar plates and broth 
tubes proved sterile) which possessed the following morphological, bio- 
logical and cultural characteristics: 

Oval micrococcus, 0.8 to 1.0 micron in diameter; single or in chains 
of two, three or four elements; frequently in pairs; Brownian move- 
ment; does not form spores or possess capsule; stains distinctly and 
uniformly with the aniline dyes and is gram-positive. Cultural char- 
acteristics: grows only in stab culture for two months; at present, 
grows well aerobically in dextrose broth and as fine colonies on slants of 
liver agar. Dextrose broth, (pH 6.6) a uniform cloudiness is caused by 
growth of the organism in 24 hours; slight sedimentation at the end of 
three days, but never complete; no pellicle formation. 

Dextrose agar, growth appears upon the surface in 24 hours in the 
form of small, flatly convex, colorless, transparent, non-granular col- 
onies about 0.5 mm. in diameter. In stab cultures the growth appears 
within 24 hours along the entire length of the stab as small brownish 
foci. Gelatin, growth takes place along the line of stab in 24 hours; no 
liquefaction. Potato, a slight moist glistening growth appeared in 24 
hours made up of minute colonies. Litmus milk, acid and slight coagula- 
tion produced in. 24 hours, firmly coagulated in one mass in 48 hours. 


FERMENTATION. 
| 24 hours. | 48 hours. 72 hours. 
Sugar. 
Acid Gas Acid Gas | Acid Gas 
IDES ADEE oo een eR BAGEL Bier DOGhe OSE acon eRe cee eres + ~ + ae + _ 
VERE ORG Pr Pe See 2 ord APE GE OAR AS ah Gecko et ha on Pe oe + _ - ~ ol — 
CRURSTEN (PED, gt a Se Se lag tt a AR lee Meee a + _— + _ + =_ 
RACHA OR CRN I RLY 5 Soee te Pucca tT IS SEE Foe nee, + - + —- | + ~- 
IEP IG AAs 2 oo 2 ee Ee een Bee oe Se ee ee ee | a — + = lose - 


+ Sign=acid or gas production. 

— Sign=no acid or gas production. 

Further study will be carried on in order to identify this organism and 
to determine its pathogenic and antigenic properties. 

An outbreak of abortion in swine was brought to the attention of 
this laboratory about March 1, 1920. The fetuses were expelled about 
four weeks before time as they appeared fully developed and covered 
over with hair. There were altogether six pregnant sows (pure bred 
Duroc Jersey) in this herd of which three aborted and then gave birth 
to normal healthy pigs. 

A bacteriological examination of one fetus revealed an organism 
which gave the same cultural and serological characteristics as. Bact. 
abortus (Bang). 

Blood samples were drawn from the tail of three sows which had 
aborted and from two virgin sows. Two of the samples from sows 
which had aborted were positive and the remaining negative to the 
agglutination and complement fixation tests for bovine infectious abor- 
tion. [I. F, Huddleson,] 
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Research Associate F. W. Fabian submits the following report: 

The work that I have been able to do along experimental lines has 
necessarily been limited due to the lack of time at my disposal after 
discharging my obligations as a teacher. However, I have found time 
to undertake several problems, some of which I am still working on 
while others I have completed. 

Problem 1. Titration of Culture Media. 

This problem was undertaken in cooperation with G. L. A. Ruehle, Re- 
search Associate, of this station, to compare three methods of titrating 
culture media to determine the one giving the most uniform and satis- 
factory results under all conditions. A general outline of the methods, 
procedure and results obtained follow: 

A. The standard procedure: Add 5 cc. of the medium to 45 cc. of 
distilled water,. boil for one minute to expel the CO, and then titrate 
in the presence of phenolphthalein until a faint but definite pink color 
is obtained, the color remaining for five minutes. 

B. Driving off the CO, from the water by boiling, then adding the 
hot medium to be tested and finally titrating as before after the mixture 
has become cold. 

C. Neutralizing the CO, in the water with an alkali, then adding the 
medium to be tested and finally titrating to a permanent end point as 
in the preceding methods. 

It will be noted that the principal distinction between method A and 
the other two is that A requires titration when hot, while B and C re- 
quire titration when cold. Methods A and B depend upon boiling to expel 
the CO, in the water, while C depends on neutralization of the CO,. 

The titrations by the three above methods were done at approximately 
the same time. Duplicate determinations were made in each case, one 
of the writers running method B and the hydrogen ion determination 
by the colorimetric method, while the other ran methods A and C. The 
titration of each medium were made with each method using all of the 
eight different waters. It was desired to titrate standard laboratory 
media having different reactions in water from different sources and 
differing widely in chemical composition. An N/10 acid potassium 
phthalate solution was used to titrate back the excess alkalinity, it being 
the only accurate acid solution available when the need arose. Car- 
bonate free N/20 sodium hydroxide was used to titrate the acidity, 
every precaution being taken to have the procedure uniform. The re- 
sults of the titrations using the different methods and the various waters 
and media will be found in tables 4, 5 and 6. 


THE MEDIA. 


All media were made according to Standard Methods. The nutrient 
gelatin table 1, a and b, was made from meat infusion while all other 
media were made from meat extract cubes. Half of each lot of media 
was made acid while the other half was left unadjusted. 
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Table 1. 
(a) Nutrient Gelatin from meat infusion,....... pH—6.9 
(b) Nutrient Gelatin from meat infusion......... pH—5.6 


(c) Nutrient Gelatin from meat extract cubes, pH=6.8 | 
(d) Nutrient Gelatin from meat extract cubes, pH=5.6 


(e) Nutrient Agar from meat extract cubes.....pH—* 
(f) Nutrient Agar from meat extract cubes...... pe—co 
(g) Dextrose Agar from meat extract cubes...... pH—7.0 
(h) Dextrose Agar from meat extract cubes.....pH—* 
(i) Nutrient Broth from meat extract cubes...... pH—E6 
(j) Nutrient Broth from’ meat extract cubes....pH=5.6 
(k) Dextrose Broth from meat extract cubes...... i710) 
(1) Dextrose Broth from meat extract cubes......pH=5.6 


*Too acid for indicator used. 
WATERS USED. 


The waters used for dilution purposes in the titration of the media are 
self-explanatory. The double distilled water was distilled twice while 
the ordinary distilled water was distilled but once. The other waters 
used are all from different sources. The East Lansing water, the col- 
lege water, and the Lansing water are all from deep wells, these being 
the sources used for obtaining water in these places. <A list of the waters 
used giving their pH values is found in Table 2 and their chemical com- 
position is found in Table 3. The waters used for dilution purposes in 
titration with their pH value were as follows: 


Table 2. 

fee Wowple-distiledin Sweater. sels ios ores <o pH=5.6 

LES Ordinary distilled. Water airs sees: pH=6.8 
TEES east anes, Cliy. Waller. oho f.2 8 3 pH—8.0 
Nee Guece. Uae Wa lCiae saa dics es «on oo oce pH=7.2 
We anise Clbya WaAlel fone 2 assis oboe 4 0. pa FZ 
Nie Cedars Haivier. Waterss a§ cone Gere. oase's : pHs 
AU soe easy sd Mies 222) ea ea oe pel—7.6 
1 OTN Cr hed HIBS (228 eR 8 ee a ge ea pu Ts 


Analyses of six of these waters (Nos. II, IV, V, VI, VII and VIII) 
were made for us by the Chemistry department of the M. A. C., Experi- 
ment Station and are given in Table No. 2. 
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TABLE 3.—WATERS (MG. PER LITER.) 
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TABLE 4.—TITRATION OF BROTHS BY THRI 


No. of ec. N/20 NaOH required to neutralize 5 ce. of media. 
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pH 
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Water Used in Titration. 
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Dextrose Broth from Cubes 
pH=7_0. 


Water Used in Titration. 


‘ 


gn before a reading indicates that the mixture was alkaline in which case it was titrated with N /10 acid potassium 


Note—The—si 
phthalate. 


33 


lower than 5.6. 


Plain Agar from Cubes. 
pH 


7.0 


Plain Agar from Cubes pH 
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No. of ce. N/20 NaOH required to neutralize 5 cc. of media. 


TABLE 5.—TITRATION OF AGARS BY THREE METHODS. 


Water Used in Titration. 
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*Medium added when hot. 
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*Medium added when hot. 
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From an inspection of these tables one notes at once that with method 
A, extreme variations in the results are possible when waters are used 
which differ among themselves as do those used in this work. Occa- 
sionally there were also considerable variations between duplicate de- 
terminations with the same water (see especially Table 6). It was 
noted that a pink ring of alkaline precipitate formed around the periph- 
ery of the solution and then the color gradually spread through the 
entire mass becoming more intense the longer the solution stood. This 
accounts for the variations noted but the reason for it is not clear. 

On the whole very little difference is to be noted between the results 
of method B and ©, except the greater ease and rapidity of the latter. In 
general the results secured by method C are less variable than by method 
B. In a few instances, already mentioned, in which method B was un- 
wittingly varied by adding the medium to the previously boiled water 
while it was still hot instead of waiting until it became cold, the results 
(which are marked in the tables with an asterisk) were decidedly lower 
than the duplicates run in the regular way. 

It is hard to account for every change that takes place in a complex 
system such as we have here. Bjerrum (1) has shown that it is im- 
possible to establish precise relationships between the titre of hot solu- 
tions and cold solutions in a complex system such as was used in this 
work. Redfield (2) has shown that at different temperatures wide var- 
iations in the titration of peptones may be procured. Tizard and Whis- 
ton (8) have shown the effect of temperature on the color changes of 
methyl-orange and on the accuracy of titrations. And finally, “Clark 
(4) has shown the fallacy of making titrations of hot culture media. 
Our data would indicate that when it is necessary to titrate culture 
media more uniform and accurate results may be obtained by neutraliz- 
ing the excess of CO, with the alkali and proceeding with the titration 
in the cold. On the whole, therefore, the writers are inclined to think 
that method C is the most reliable especially where distilled water or 
water of low salt content is not available. While the hydrogen ion 
method is generally used in this laboratory, yet we still teach titration 
and method C is the one taught. 
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[G. L. A. Ruehle and F. W. Fabian.] 

Problem No. 2. (a) To Determine the Number of Bacteria in Pasteur- 
ized Ice Cream with a View to Determine a Bacteriological Standard. 
(b) A Critical Bacteriological Study of the Process of Manufacturing 
Ice Cream. 

This problem is being worked out in conjunction with the ice cream 


\ 
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department of the Stroh Products Company of Detroit, Michigan. We 
have been working upon it for six months and considerable data are now 
available. 

Problem No. 3. To determine the Hydrogen Ion Concentration of 
New Glassware. This problem is about completed. The data will be 
available for publication at an early date. 

Problem No. 4. A Study of the Keeping Quality of Ice Cream as De- 
termined by the Hydrogen Ion Concentration Method. 

Seven samples of fermented honey have been analyzed during the 
year. An unidentified yeast was found in two samples and bacteria 
in the other five. . 

Ten samples of diseased bee brood were analyzed. Five were diagnosed 
as American foul brood and five as European foul brood. [F. W. Fa- 
bian. | 

Research Assistant R. M. Snyder makes the following report on his 
work: 

Nitrogen fixation studies under Adams project 2c are being continued, 
and in addition cooperative tests involving various methods of inocula- 
tion are being undertaken. A report system has been perfected which 
has resulted in the return of data from the majority of farms on which 
inoculation is attempted. In this manner inoculation studies may be 
correlated with field practice. 

In the following table are given the numbers of the various legume 
cultures sent out during the fiscal year 1919-20, the total being approxi- 
mately 2000 in excess of any other year. The most significant increases 
have been in the numbers of alfalfa and soy bean cultures dispensed. 
The demand for cultures closely reflects the crop practice of the state, 
and present indications are that the future demand for legume inoculat- 
ing material will greatly exceed that of the past. 


DISTRIBUTION OF LEGUME CULTURES. 
July 1, 1919-June 30, 1920. 


Month. salt. | 8.0. Ee ee F.B.| G.B.| 8.B.| F.P.|G.P.|.P.|_ V. | 0. Total. 
fleece. Os Bad 36s lip SLB phe oes tesa ioe thes (fe ae Oe il ee nee 441 
August......-..... Maya episGn PaO alte eo at | meee aoa eae ee 300 |...... 1,549 
September (aoe tail Pialres Le Roviee ec hard ae ioe 300 
Oct. to Dee..... eet (lel eee | 2 eee pti Sects lems Pad Sil loc easel Ie nee 5 Sos | ereay. 44 
Jan.to March.....| 651. Pie RES TAR ae Rar ae ry a ee i 
ike 1,748| 726| 6o7| 36| 3| 3] 2| s2| 244| i7| 12] oc] 3| 3,517 
May..............[1,468} 491| 173/10 |...... sol a izee| sol 6 | 97.) 44'| -3°| Sv695 
2.83 ial (acy oe 7aUl 2e |e Del ds7 sy Poise eck | eeor 

Volabn at 6,146 |1,731 |1,198 | 71] 7 en 6 |2,113 | 373] 31| 269| 714] 8 |12,833 
i 


* Alf., alfalfa; S. C., sweet clover; R. C., red clover; A. C., alsike clover; W. C., white 
clover; F. B., field bean; G. B., garden bean; S.B., soy bean; I’. P. field pea; G. P., gard- 
en pea; C. P., cow pea; V., vetch; O, miscellane ous. 

[R. M. Snyder. ] 
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Mr. W. L. Mallman of the teaching staff has charge of water analysis. 
It is our policy to do what we can to encourage the protection and im- 
provement of rural water supplies. He submits the following report of 
the water analysis for the year 1919: 

During the past year, 106 samples of water have been examined. Of 
this number, 56 of the samples were from rural districts. The remaining 

samples were taken from the college swimming pool. 

Out of the 56 samples received from rural districts, 21 samples were 
reported as unsafe. Seven of these were from shallow wells, four from 
deep drilled wells, two from springs and eight were of unknown origin. 

There have been examined also 12 samples of ice. All were found 
suspicious, since B. coli was found in each case. [W. L. Mallman. | 


In conclusion I wish to take this opportunity to express my apprecia- 
tion of the cordial cooperative spirit which has characterized the atti- 
tude of all those the results of whose work are herein recorded and to 
thank you for your constant advice and assistance. 

Respectfully, 
WARD GILTNER, 
Bacteriologist. 
East Lansing, Michigan, June 380, 1920. 


REPORT OF THE BOTANICAL SECTION. 


Director R. 8S. Shaw, College. 

Dear Sir: During the past fiscal year there have been two changes in 
the staff of the Section of Botany, as follows: 

Mr. H. C. Young, who was transferred to the Experiment Station roll 
from the College roll in July, 1918, but who left in September of that 
year to enter the Army, returned to the College and was reinstated on 
September Ist, 1919. He devotes three-fourths of his time to research 
as Research Assistant in Plant Physiology, and one-fourth to teaching. 

On June ist, 1920, Mr. J. E. Kotila was appointed Research Assistant 
in Plant Pathology and was sent to Chatham for the summer to study 
potato diseases. 

The chief lines of investigation have been in Plant Pathology under 
the immediate supervision of Dr. G. H. Coons, and Plant Physiology 
with Dr. R. P. Hibbard in charge. I append their reports and beg that 
you will accept them as part of mine, 

Respectfully, 
K. A. BESSEY, 
Botanist. 
East Lansing, Michigan, June 30, 1920. 


Professor E. A. Bessey, College. 

Dear Professor Bessey: In accordance with your request I herewith 
submit a report of the work in Plant Physiology for the fiscal year 
ending June 350th, 1920. % 

As in previous years, all work has been divided between the Experi- 
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ment Station and the College—threefourths time for the former and 
oue-fourth for the latter. 


ADAMS FUND WORK. 


The Adams project (Adams 2d) entitled “The absorption of solutes 
with special reference to balanced solutions” was actively pursued. 
Considerable of the laboratory and greenhouse culture work to establish 
fundamental principles was completed before the summer of 1918 and 
the problem was then considered far enough along to begin work in the 


_ field on a larger scale. The practical application of this project rests in 


testing out a plan previously devised in the laboratory for determining 
the fertilizer requirement for a crop or a soil. The evidence, so far, is 
very strongly in fayor of adopting a certain method, but it will take 
further field work for a period of several years to be able to draw definite 
conclusions. The plan should be modified to include the idea of crop 
rotation. 

The first field work was started in the spring of 1918 on an acre of 
land in Field 10 on the College farm. The results from this experiment, 
together with other data, are now being brought together for publica- 
tion. The results show that for that particular soil under investigation 
and for the then existing climatic and environmental conditions, an ap- 
plication of a three salt mixture containing a large amount of acid 
phosphate gave the greatest yield of grain. The belief that acid phos- 
phate alone might give as good results was not borne out by this experi- 
ment. It seems necessary to add a little of the other two to get the best 


results. The increase in yield more than pays for the extra cost of the 


other two fertilizer ingredients. 

This work was followed up by three field experiments mentioned in my 
report for 1919 as being started. The first was laid out on the station 
farm on poor, sandy soil. The land set aside amounted to about two 
acres. It was about the best level piece of land available. The crop was 
oats. The number of fertilizer combinations, exclusive of double com- 
binations and single applications, was twenty-one. This was duplicated 


. for the same total concentration. The concentrations (total fertilizer 


applications) were two in number, eighty pounds of active ingredients 
per acre and one hundred and sixty pounds per acre. 

The second experiment was run on the farm of L. J. Reed, M. A. C. 
713, at Clio, Michigan, on a sandy loam, low in fertility. The amount of 
land set aside was about three acres and the crop was corn. 

The third experiment was run according to the same plan as the two 
above but on a different type of soil and with a different crop. The soil 
was a fine sand with considerable organic matter incorporated. The 
crop was potatoes. This experiment was conducted on the farm of Ezra 
Levin, M. A. C. 715. No results were gathered from this experiment ex- 
cept what could be observed before haryest. Through a failure to re- 
ceive a telegram the crop was harvested before we received notice of 
what was taking place. The results of the other two experiments are be- 
ing worked up for publication. 

In the spring of 1920 before the end of the fiscal year June 30, 1920, 
one field experiment only was siarted. Conditions of finances did not 
warrant the carrying out of our original plan and cut us down to one 
experiment. This experiment was a repetition of the one for the year 
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1919. Mr. Gershberg assisted me in the field and laboratory work this 
past year as in the previous year. A more earnest, more exact, and more 
careful scientific worker among the younger investigators would be 
hard to find. His work is above reproach and his interest in the problems 
is much above the ordinary. 


STATE FUND WORK. 


As noted in my last report, a new problem was started under this 
fund. Mr. Young, who was then appointed a Research Associate in 
Plant Physiology, was assigned the new work. The formal statement of 
the problem is as follows: “The physiological effect on life processes 
of certain selected plants when growing under deficient or improper nutri- 
tive conditions.” Little was done on this problem, since Mr. Young en- 
tered the army shortly afterward. On his return last September the work 
was actively pursued. The sugar beet was the crop selected and the effect 
of the various salt ratios on the sugar content of the beet the first phase 
of the problem attempted. The plants were raised in water culture and 
sand culture. It is too early yet to report on definite conclusions. Much 
has been learned in regard to methods and differences have been noted 
in sugar content under different conditions, but considerable has yet to 
be learned about the general problem of growing root crops in water 
culture and sand culture. 


COOPERATIVE WORK. 


In addition to the work mentioned above, the division of Plant Physi- 
ology is cooperating in three problems—(1) To study the effect of nitro- 
genous fertilizers under different conditions and the physiological 
changes resulting from these applications on the vegetative growth and 
fruit production of apple trees in their unfruitful condition. (2) The 
determination of the salt requirement of agricultural plants. (3) A soil 
temperature survey of the United States and Canada. 

The scope of these problems may be outlined as follows: 

In regard to the first problem, this department is cooperating with 
the Horticultural and Soils departments of the College. This problem 
has been in force since early spring. Several trips have been made by 
Mr. Young and myself to the particular apple orchard in question and 
various studies made and many data collected. This problem will be con- 
tinued for a longer period of time than the present season so a more 
complete report can be given later. 

In regard to the second problem (in cooperation with the National 
Research Council) considerable progress has been made during the 
past year. In view of the fact that the outline of work sent out by the 
Council showed a similarity with lines of work being conducted here 
we found very little difficulty in taking on this extra work. Three 
phases of the four which the Council outlined have been completed. 
The results of the first two were embodied in one report of about thirty 
typewritten pages and forwarded to the Chairman of the committee in 
May, and the third phase will be written up for publication as soon as 
possible. 

The third problem is carried on in cooperation with the Ecological 
Society of America. In regard to this, progress has also been made. 
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The expenditure of only a little time has been necessary to keep this 
problem going. Records have been gathered at stated periods,—morn- 
ing, noon, and night, and record sheets on the thermograph have been 
changed weekly. This makes the second year that this problem has 
been in force and we expect to send in a report for the second year in a 
few weeks. The need of a soil temperature survey throughout the 
country was first emphasized by members of the American Phytopatho- 
logical Society in connection with perennation of pathogenic organisms. 
Following these, others have become interested and now after three 
years considerable data have been collected from the twenty-nine dif- 
ferent stations. A general report can soon be expected. 

There is still that crowded condition in greenhouse and laboratory 
that was noted in my previous reports. Something should be done as 
soon as possible for such conditions retard and hold back much im- 
portant work that is now being done, and put off to the unknown future 
other problems that are pressing for immediate study. 

For your sympathy, cooperation, and willing assistance in all the 
varied lines of plant physiological studies, I wish to extend to you my 
many thanks. 

Very respectfully, 
R. P. HIBBARD, 
Research Associate in Plant Physiology. 


Dr. E. A. Bessey, College. 


Dear Dr. Bessey: At your request I present the following report for 
the year ending June 30, 1920. 

The personnel of the section has remained the same. During the 
month of June, 1920, Mr. J. E. Kotila, who had been employed on a tem- 
porary basis to investigate potato diseases at the Chatham sub-station, 
was appointed on a full time basis to carry on further investigations 
on potato diseases. He went at once to the Chatham station and has in 
progress numerous potato disease experiments. 


Adams 5b. 

This project is entitled: “To determine with some plant pathogenes 
of the Fungi Imperfecti, biological relations which may give a basis for 
identification and classification as well as understanding of physiologi- 
cal and life history problems. The Fungi Imperfecti form a group which 
at present has no basis for classification other than a highly artificial 
one. Attention will be concentrated on the section of the group repre- 
sented by the genus Phoma and its close allies.” 

The project is still in progress. Greatest attention is being concen- 
trated upon the matter of technique. During the winter considerable 
progress has been made through the use of experimental animals and 
at present the precipitin reaction is being utilized as a means of diag- 
nosis. 

The utilization of this latter method to replace the anaphylactic shock 
method has been made necessary because of the intense reactions w hich 
some experimental animals give on the primary injection. This type 
of anaphylactic reaction, w feck is of the nature of that described by 
Novy and DeKruif, has made it desirable to seek the more refined method. 

Attention is also being paid to the securing in pure culture of a large 
number of organisms of the group. 
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Hatch. 

Work under the Hatch Fund consists of the general routine diagnosis 
and determination of laboratory material in connection with the Plant 
Disease Survey. About 600 specimens were handled last year. The 
work on cucumber diseases is financed from this fund. 

Investigation of transportational diseases which has been Careea 
on for some time by Mr. Nelson and myself has been continued from time 
to time. Most important advances have been made in the study of the 
break-down of the tissues of lettuce, cabbage, and citrus fruits under 
storage with deficiency of oxygen. 

Greenhouse diseases have been investigated and considerable experi- 
mental work carried on to determine the feasibility of using lime sulphur 
as a greenhouse spray for control of tomato leaf mold. 

State Funds. 

Potato disease investigations: 

Seed treatment investigations have been carried on following the 
plan of other years and a body of knowledge has been developed ‘over- 
ing the effects of different times and different strengths of application of 
certain fungicides. In the main, these corroborate the results of former 
years. Mr. J. E. Kotila has completed careful investigations of the 
Black Leg disease of potato, which is very important in the Upper Pen- 
insula. 

Bean disease investigations: 

Bean mosaic iny estigations are being carried on by Mr. Ray Nelson 
and in this work emphasis is being placed upon the nature of the in- 
fectious material and its method of dissemination in the field. 

Celery disease investigations: 

Excellent progress has been made in the solution of the celery stunt 
disease, in that Mr. Nelson completed decisive experiments and has 
shown that this disease is typical Fusarium Wilt. Seed from a resistant 
plant has been obtained and tests of this seed are at present in progress. 
Work on the Phoma disease of celery is being prepared for publication. 

Cereal disease investigations: 

Samples of Red Rock wheat sent to the College for.certification have 
been tested for relative prevalence of smut. These samples when planted 
gave varying amounts of smut in the crop. The experience has given an 
index as to the amount of smut which may be tolerated in wheat to be 
used for seed purposes. Further field tests of various methods of treat- 
ment have shown that for complete control of stinking smut the method 
in which the grain is immersed in water and the smut balls skimmed off 
must be used. The so-called sprinkling method which is commonly em- 
ployed will not completely eradicate smut from the grain, although it 
will reduce the smut of an excessively smutty sample to an extremely 
small amount. The dry method works excellently with a fairly clean 
sample and reduces smut almost to the vanishing point, but not as a 
clean-up measure for severely infested grains. 

Publications: 

Aside from occasional articles in the Quarterly Bulletin the writer has 
completed an article on Aster Wilt for the Michigan State Florists’ 
Annual Report, and a Report on the Plant Diseases in Michigan for 
1919 will appear in the Michigan Academy of Science Report in the same 
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publication. Joint articles with H. H. Mckinney and Miss G. Gillette 
apon Formaldehyde Injury to Wheat and P henol Injury to Apples will 
also appear. 

The Experiment Station work in Plant Pathology is sadly hampered 
because of lack of room. This is especially true w ith reference to green- 
house facilities. I urge again the necessity of providing more extensive 
facilities for carrying out the many lines of work detailed to this division. 

I wish to thank you for the counsel and advice on the many problems 
which have been before us and to commend the loyal and enthusi istic 
cooperation of my colleagues. 

Very truly yours, 
G. H. COONS, 
Associate Botanist. 


REPORT OF THE CHEMICAL SECTION. 


Director R. 8S. Shaw: 

I submit herewith a brief report of the work carried on by the Chem- 
ical section for the year ending June 30th, 1920. 

Several changes have occurred in the personnel of the staff during the 
year. Mr. KE. A. Hebard- was, on account of ill health, forced to resign 
December ist, 1919. Mr. F. F. Hebard who had formerly served the de- 
partment as inspector, was appointed to fill the vacancy and he in turn 
resigned April 1st, 1920. Mr. E. A. Hebard had, in the meantime, fully 
recovered his health and was again appointed inspector April 5th, 1920. 
Miss Arnot Lewis, resigned February 21, 1920, to accept a position with 
the Detroit Creamery Co. of Detroit at a considerable increase in salary. 
On April 30th, Mr. E. F. Berger resigned to accept a position with the 
Corona Chemical Co., Milwaukee, Wisconsin, and Mr. C. F. Barnum 
resigned June 15th to become associated with the State Farm Bureau. 

These resignations affected, for a time, the work of the inspection di-’ 
vision, but by transferring Mr. O. B. Winter from the research division 
to the inspection division with the title of Assistant Chemist, we have 
been able to continue the work without serious interruption. To fill 
the vacancy caused by the transference of Mr. Winter to the inspection 
division, Miss Selma L. Bandemer, a graduate of the University of Mich- 
igan, has been recommended for appointment. 


pee ds it ces 


CONTROL WORK. 


Fertilizer Inspection: During the official year ending April 30, 1920, 
374 fertilizer brands were licensed for sale in the State. From May Ist 
until June 30th this year, 391 brands have been licensed which is more 
than has ever before been licensed in any one year. The results of inspec- 
tion for 1919 are published in Bulletin No. 287. 

Feeding Stuffs Inspection: Bulletin No. 285 containing results of in- 
spection covering 1530 samples of feed was published in September, 
1919. During the year just closing 1036 samples have been analyzed. 
Many conditions, such as freight ‘congestion, strikes and high prices 
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have operated to curtail the feed business during the past year. Evi- 
dence of violation of the Federal Food and Drugs act, which also con- 
stituted violations of the State law, covering 40 cases was submitted to 
the U. S. Department of Agriculture for prosecution by the Department 
of Justice. In the majority of cases our evidence has been sustained. 
Special mention should be made of the cases against E. P. Mueller, a 
Chicago broker. During the summer of 1919 several cars of low grade 
ground screenings were sold by him through the western part of the 
State. It was represented to be “Ground Barley and Flax” in some 
cases and in others “Pea and Barley Feed.” Eyidence was obtained 
covering five of these shipments, four of which the Department of Agri- 
culture has recommended for prosecution. Mr. Mueller is also under 
indictment brought by the Grand Jury in the Western District of Mich- 
igan on evidence furnished largely by this department for profiteering 
in connection with one of these cases. 

Insecticide Inspection: Eighty-seven samples of insecticides and 
fungicides were collected during May and June and are now being ana- 
lyzed. The results for last year’s inspection will be contained in the 
Report of the State Board of Agriculture for the year ending June 30th, 
1920. 


HATCH FUND. 


The study of the “Alkaline Permanganate Method” which is now being 
widely used for the determination of available nitrogen in fertilizers 
has been carried on during the past year and it is expected that the work 
will be completed in the near future. The results will be of interest, 
especially to fertilizer and control chemists. 

A rapid method for the analysis of limestones and marls has been de- 
veloped by Mr. Robinson. The results of this work will be published in 
a forthcoming number of “Soil Science” as scientific paper No. 15. 

A study of the cause of foliage injury when magnesium and calcium 
arsenates are used for spraying purposes was investigated during the 
year. This was published in the Quarterly Bulletin, Vol. 2, No. 2. 


ADAMS FUND. 


Project 2b. “A study of physico-chemical aspects of soil acidity.” 
Very little has been done on this project during the year due chiefly to 
a concentration of effort on other problems. It is expected, however, 
that this work will be actively resumed very soon. A preliminary paper 
describing the work that has already been done on the soil acidity phase 
of the subject was published by Mr. Winter, in “Science,” Vol. 51, No. 
1305. 

Project 2ba. “The organic nitrogenous compounds in peat soils.” Mr. 
Miller has devoted his attention to this subject during the year and has 
succeeded in isolating aspartic acid in considerable quantity as one of 
the products in the hydrolysis of peat. This has an important bearing 
from the agricultural standpoint inasmuch as aspartic acid may be 
utilized as food by bacteria. 

Project 2e. “A study of the preparation and properties of pure vege- 
table proteins.” Only a small amount of preliminary work has been 
done on this project. Active work has been delayed in order that the 
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study of the alkaline permanganate method for determining available 
nitrogen might be completed. It is expected that active work will be 
begun in the near future. 


MISCELLANEOUS, 


Two hundred thirty-nine samples of a miscellaneous character, includ- 
ing 52 soil samples submitted by Mr. J. A. Jeffrey from Ontonagon 
county were analyzed during the year. In addition a large number of 
marl samples were tested for lime content and many soil samples were 
examined for lime requirement. 

The writer attended the annual meetings of the Association of Official 
Agricultural Chemists and Association of Feed Control Officials in 
Washington, D. C., November 17-19th inclusive and 20-21st inclusive. 

In closing permit me to thank you for your continued interest in this 
section and to acknowledge, with deep appreciation, the loyal sup- 
port and earnest endeavors of those associated with me in the work. 

Respectfully, 
ANDREW J. PATTEN, 
Chemist. 

East Lansing, Michigan, June 30, 1920. 


REPORT OF INSECTICIDE AND FUNGICIDE INSPECTION. 


| xe Oe 
ANDREW J. PATTEN. 


To the State Board of Agriculture: 

During the year 1920, 73 samples of insecticides and fungicides have 
been collected and analyzed. The sampling was done by Mr. E. A. He- 
bard and the analytical work was performed by Mr. Glenn C. Forrester, 
a graduate student from the University of Michigan. The results are 
presented herewith. 


LIME SULPHUR SOLUTIONS AND SUBSTITUTES. 


Only two samples of lime-sulphur solution were collected, owing to the 
fact that the inspection was not started until after the spraying season 
was nearly over. 

Some attention was given to the filling of barrels and some complaints 
of short measure were received. Several barrels of a shipment made 
by the Jas. A. Blanchard Co., St. Joseph, to the Berrien County Fruit 
Kxchange, Coloma, Michigan, were tested and found to be short from two 
to four gallons per barrel. Owing to certain circumstances in connec- 
tion with the case over which we had no control, no action was taken. 
It is believed, however, that a repetition of the practice will not occur. 
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LIME SULPHUR COMPOUNDS—SOLUTIONS. 


Baume. Total Sulphur. 
SE Sulphur 

No. Manufacturer. é aS a hig: 

Guaran- | Found. uaran- | sulphate. 

Found. teed. Per cent. 
teed. Per Cent. Per Cenk: 
507 | South Haven Chemical Co., South Haven Mich.........:].......2.-)--.00e-0e- 26.5 25 0.6 
506: |asan-O-Cide Spray.Col, Kentville. wc. )\pisac police om ore te || '- omit cid tes alate Bee 26.8 25 0.6 
he! line Sd hs ee ee Be ee ee ee eee Eee 
DRY PREPARATIONS. 
| 

ARG sSherwin-Willams)@o:. Chicago) Ulli: c ae sige. ese te tale see ae armen sclera OEE ee Se dace 6.4 
Bao Sherwin- Williams) Co: Chicago} Ul. -)fa, bam: ce aalapastelcintoslatcye «orate erat + eiakoleeve elaieista 64 Ay oss euaebon 7.2 


P74 ebisieaib White LeadeWarka; Detroit, Micht.4.).. 90) bea oe cases ce abeceee POW meee dN Pcaenas: fs 


ARSENATE OF LEAD. 


Three samples of arsenate of lead paste and nineteen of the powder 
form were analyzed. One sample of paste (501) contained in the orig- 
inal package was found to contain more than 50 per cent of moisture 
and less than the legal requirement of arsenic oxide (As,O;). Five 
samples of dry arsenate of lead manufactured by H. J. Smith & Co., 
Utica, New York, were analyzed. Three of these (Nos. 589, 590 and 591) 
were found to be mixtures of lead arsenate and calcium arsenate with 
a preponderance of the calcium arsenate and an excess of calcium car- 
bonate. These cases were referred to the Federal Insecticide Board and 
a Federal inspector was sent to the State to take charge of the matter. 
Settlement was made by the company covering these cases. 

Two samples (Nos. 489 and 508) manufactured by the Toledo Rex 
Spray Co., Toledo, Ohio, were found to be slightly below guarantee for 
total arsenic oxide. 


ARSENATE OF LEAD (PASTE). 


| Arsenic Oxid (As20s). 
Lead Oxid (PbO). 


Total. Soluble. 
No. Manufacturer. Moisture. 
Per Cent. 
Found. | Suaran- | Found. | Guaram- | Found. | Guaran- 
2) a J . », 2 Va: | . ™~ . 
| Per Cent. Per Cent. Per Cent. | Per Cent. Per Cent. Per Cent. 
| 
501 | Detroit White Lead Works, Detroit 53.19 SLU Cec i ieesiarro ; 14.23 15.00 0.07 0.75 
26 | Grasselli Chem. Co., Cleveland, O.. 49 80 Doe Gbuloc a rece 15251 | 15.00 0.06 | 0.75 
584 | Dow Chemical Co., Midland...... 47.80 BART Dil nat pee 17.00 15.00 0.28 0.50 
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ARSENATE OF LEAD (DRY POWDER). 


Arsenic Oxid (As205). 
Lead Oxid (PbO). 


No. Manufacturer. noe eae 

uaran- aran- a 

petal | ta, | rere | cede, | ees, | teak 

500 | Ansbacher Insecticide Co., New York, N. Y.... (7 ee i 29.7 30.0 0.74 1.0 

498 | DeVoe & Raynolds, New York, N.Y......... 64.4 63 31.3 31.0 1.74 1.0 
560 | Hazeltine & Perkins, Grand Rapids........... 6286: ae Eek axe pi bay: eee OvOZs oes Sisees 

577 | Imperial Chemical Co., Grand Rapids......... Gotiteeneiaaca 32.2 30.0 0.38 1.0 
518 | Corona Chemical Co., Milwaukee, Wis........ (i BS al ee ese Bi ia! 30.0 0.12 0.50 
528 | Corona Chemical Co., Milwaukee, Wis........ G20 ee vase: 33.3 30.0 0.05 0.50 
490 | Dow Chemical Co., Midland................. GABA sacks Scct 32.4 30.0 0.36 0.65 
504 | The Glidden Co., Cleveland, Ohio............ G22 She =a anes 31.8 31.0 0.04 0.50 
576 | Niagara Sprayer Co., Middleport, N. Y....... GOUG. Ween ciecs 31.8 30.0 O15 0.50 

495 | San-O-Cide Spray Co., Fennville.............. fi? Ul pee ee 31.2 80.0 0.95 1.0 

488 | Sherwin-Williams Co., Cleveland, Ohio........ Gea ie shi visitors 32.4 30.0 0.20 1.0 
6890) He J. Smithy’ Co:, Utica, N.Yo-7.-...25....- AE be 52) Fee sere 8] Deca se EA eke chose 
Dod webbed omit hy Gr C Ont .jristncise aeons celeste: opeietecs GONG. | Bates cee st 26.9 31.0 0.21 0.75 
ONO) Pie Je omith @ Cn cases cclcas wise s.cclee eer SH OMe eae mctecrs LONGUE amen OL 3D osc. sec 
OEM Hes Gaiith @ Cock... <b. steeeainuan te PA Pe topic: 1B: Sy cena Wan: ocr vate 
S 5Oom| be Je orl hide CO mn a cctye nn, scutes innaten see Goma e.nenian aes 29.9 31.0 0.14 0.75 
489 | Toledo Rex Spray Co., Toledo Ohio........... GEL eee 29.7 31.0 0.29 0.50 
508 Toledo Rexiopray, Cobecadan. fac bee 66,0N ee arene 29.3 31.0 0.33 0.50 


CALCIUM ARSENATE. 


Six samples of calcium arsenate and one of magnesium arsenate were 
collected and analyzed. All of these samples contained arsenic oxid 
equal to the guarantees. One sample (496) contained an excess of solu- 
ble arsenic oxid. 
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CALCIUM ARSENATE. 


| Arsenic Oxid (As20s). 


| Calcium Oxid (CaO). 
Total. Soluble. 
No. Manufacturer. 
Guaran- Guaran- Guaran- 
Found. Found. - Found. 
teed. teed. teed. 
Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 

509 | Ansbacher Insecticide Co., New York, N. Y.... DOO al ence Mes Gicton 39.6 40.0 0.64 1.50 
575 | Corona Chemical Co., Milwaukee, Wis........ BaD tl cess Weseke ote 47.9 42.5 0.30 1.50 
497 | DeVoe & Reynolds, New York, N. Y.......:.. ASW | an Sateen 42.4 40.0 0.41 0.75 
570 | DeVoe & Reynolds, New York, N. Y.......... ABA See he 42.5 40.0 0.98 0.75 
543 | Riches-Piver & Co., Hoboken, N. J. 

BE Wal-ATSenate anc sics chasse een ak eats AO S01 | ery eehacicers 39.7 40.0 0.81 1.15 
496 | Commercial Chemical Co., Memphis, Tenn. 

SANWAl ONE OLALO Bupsiercm ect ater oe ADE hype oe 43.0 40.0 1.8 0.75 
494 | Dow Chemical Co., Midland, Mich. 

Magnesium sATSENate: sid an cietkcik we Semele lances eae ine line homie ee SER DUB Rake sos es 123) oweeeeee 


PARIS GREEN. 


Five samples of Paris Green and one of “Bug Finish” (a mixture of 90 
parts gypsum and 10 parts Paris Green) were analyzed. All of the 
samples were found to be satisfactory as regards total and soluble arseni- 
ous oxid. 


PARIS GREEN. 


Arsenious Oxid (As203). 


Total. Soluble. Copper 
No. Manufacturer. Oxid 
——————]  Cuo. 
r A Per Cent. 
Found. vate hound: WG 
Per Cent. pee Per Cent. ee 
566 | Detroit White Lead Works, Detroit, Mch................ bod 50.0 is 3.5 30.5 
579 | DeVoe &Raynolds, New York, N. Y............-.+---:. 54.7 50.0 1.4 She 29.5 
569 | Fred L. Lavenburg Co.,, New York, N. Y..............-. 52.9 50.0 1.8 3.5 29.4 
491 | Nitrate Agencies Co., New York, N. Y................--- 54.3 50.0 2Qhe 3.0 29.2 
564 | Sherwin-Williams Co., Cleveland, Ohio.................. 53.4 50.0 1.0 3.5 30.2 
505 | Bug Finish, Mich. Gypsum Co., Grand Rapids, Mich...... ie, 0.4 0.1 OCS eee 


BORDEAUX MIXTURE. 
Nine samples of Bordeaux mixture and one sample of Magnesium 
Bordeaux mixture were analyzed. All of these were dry preparations 
and exceeded the guarantees for copper. 
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BORDEAUX MIXTURE. 


Copper (Cu). 
No. 
Manufacturer. en Gu a ran 
Per Cent. Par Cine 

sm | 

ACS MPAnApacher  nsecticide. Co: New sCOrk, No Wictawts « scsi ticle sicleluss cca cicsleeisislesicssievvbocelene 12.0 12.0 
Dala|mcoronai@hemical: Com Milwaukee. Wiser .cisciatc caine oc scie clot ce cles eievslsi or tite civ eco dis aieporste « 12.0 11.0 
Heian Corona Chemical Go-+ Milwaukee: Wiss cersce cere ote © o clae cine « to oaizarebie dene sniteceisewhees 11.8 11.0 
voz Detroit Wiite: Mead Works: Detroit, Michiss 0A .ci1c.c.ccisic oie cicievsiae cleloies eco einis eines srelnsieine 11.9 11.0 
571 | Detroit White Lead Works, Detroitq Mich: stne zatlace soot. Hoatsasee ae aen sain ataem cnt oes 12.0 11.0 
542 | Hammond’s Paint & Slug Shot Works, Beacon N. Y...............0c cece cece ce cceveeeecs 1 QE 12.5 
578 | Imperial Chemical Co., Grand Raped IMT chy Saree ee ne eas ne a aaa eaten heyeaere 11.4 11.0 
487 | Sherwin-Williams Co., Cleveland, Ohio, “Fungi-Bordo”’................00cceeeceeeeceeeeeee 11.7 11.0 
533 | Sherwin Williams Co., Cleveland, Ohio, “Fungi-Bordo”..............c.0eseccescesceusveces 12.3 11.0 
511 | Dow Chemical Co., Midland, Mich., Magnesium Bordeaux Mixture. ..............0--+0000: 25.7 25.0 


BORDEAUX ARSENATE MIXTURES. 


Four samples representing four manufacturers were analyzed. One 
sample (572) was below guarantee in total arsenic and copper. For a 
more complete discussion of this class of material the reader is referred 
to Special Bulletin No. 96 published in May, 1919. 


BORDEAUX ARSENATE MIXTURES 


Arsenie (As). 
Copper (Cu). 


Total. Soluble. Lead 
No. Manufacturer. Water. Oxid 
| || ees) TD) 
c a a Per Cent. 
uaran- uaran- uaran- 
Found. fee Found. feed Found. PET 


Per Cent. | pe Gent, | Per Cent- | per Gent, | Pet Cent- | per Cent. 


503 | Bowker Insecticide Co. 
Boston Mass., “Pyrox”} 69.4 4.3 3.4 0.04 0.8 271 1.5 12.9 


572 | The Glidden Co., Cleve- 
land, O., “Bordo Arse- 
MALES ores ree ete ee erie aa 8.4 10.1 0.07 0.3 9.4 11.0 38.8 


519 | Sherwin Williams Co., es 
Cleveland, Ohio, 


BBITISELLOMS meres tes) [ise alters 2.6 ong 0.14 1.0 9.6 10.5 9.0 
536 | H. J. Smith & Co., Utica, 
Nepean expr eins ccs see 5.0 4.5 0.10 0.3 16.7 15.4 15.4 


DUSTING MATERIALS. 


Seven samples, all manufactured by the Niagara Sprayer Co., Mid- 
‘dleport, N. Y., were analyzed. These were, for the most part, dry mix- 
tures of lead arsenate and sulphur in varying proportions. Some con- 
tained dry Bordeaux mixture and others nicotine. 

35 


274 


STATE BOARD OF AGRICULTURE. 
DUSTING MATERIALS. 


Arsenic (As). 


Reet es He Soluble. Saas oa 
Per Cent. Per Cent 

n- Guaran- 

re S| pen | Fe | 
Mies Sprayer Co., Niagara 95-5 Mixture.... 51) 0.97 0.17 0.26 95.4 2.28 
Niagara 3-1 Dusting Mixture................ 2:2 1.95 0.42 0.50 50.2 4.29 
Niagara All in One Mixture................-- 1.9 1.95 0.38 0.50 61.6 3.59 
Miazara GO-TO sin: act ce esitracian nes acer Dynes etete srantle VRC etehicreces: SA eS ie Beate 
Niagara Potato Mixture.......... these 2.0 1.95 (Fr Nal ies Seg rh 71.6 6.2 
Niagara 80-10-10 Mixture..................-. 2.0 DOB its, celeste 0.50 77.8 4.32 
Niagara Allin One Mixture.................- 1.94 1.95 0.38 0.50 61.6 3.59 


541f 


{Copper (Cu) 2.28 per cent. 
*Nicotine identified. 


MISCELLANEOUS MIXTURES. 


534. Bug Death, Manufactured by the Danforth Chemical Co., Leominster, Massachusetts. 
Guaranteed Found 
ZANCLOXIGACZAIO) he oe eee ets ieee Oe aOR Tae 47.0% 50.5% 
head Oxid GEO}. seealen Ack Obes le ieee here 5.0% 6.5% 
538, Bug Death Aphis, Manufactured by the Danforth Chemical Co., Leominster, Massachusetts. 
Guaranteed Found 
ZATCIORIGSCZALG)) hae = yareta cuss oe eae een 15.0% 11.6% 
heacOxid (CPDON aes sace | kn see oe 1.0 4.8 
Calcium Oxid (CaO). he 20.0 10:3 
SUlpHuri(S) os aes ee ce Le eee ee arse eee 20.0 21. 
MODACCONDUSE te Maree orctetel catheter tone ree rere 10.0 Identiged 
532.) Tuber Tonic, Manufactured by Sherwin Williams Co., Cleveland Ohio. A mixture of Paris 
583. Green and Bordeaux mixture. 
Guaranteed Found 
532, LotalvATsenicuCAs))-t-.stewP is aici tore ast ater 24.0% 24.5% 
sone ATSIC CAS) ee dae ear poee eee eer ote 3.0 3.0 
Coppers(CWie es Sok oe irae nee tee 23.9 
583 Toral ene CAS)). ire ae PAs ye oe ae lye 4.6 
SolublevArsenic CAs) a5 2 che one otione 0.4 1G i 
Copper (Cay nase Stee BOE ae en iy Leite 12.0 

492. Hammond’s Slug Shot. Manufactured by Hammond Slug Shot Works, Beacon, N .Y. Guaran- 
teed to contain Sulphur 6%, Copper Sulphate 1%, Copper Arsenite 1.50%, Crude Carbolic 
Acid 0.4%, Nicotine trace, Inert ingredients 91%. 

Results, No. 492. 
ATSENICVCAS) b.5:5 Sis iaia ope cascVivern Bip etal Raeseiete y te ees ee Sea 0.9% 
SolublevArsenic: CAS) i.c cecjereterat le Selenide + arale gerne teeenree eras 0.2 
CopperCuier eine settee fo dase Mere aes Dee ete iee nee ce 0.8 
STP oi fok eae rare oes wie ee eRe scree apne abe ale Laue eee 21.2 
NICOUING tr orc Ys ee eee ene Tene nae ln ete black eee trace 
Carbolie Acid ai. 5h) apliearner itor ate I IE Ee identified 

580. “Black Leaf 40.’ Manufactured by Kentucky Tobacco Products Co., Louisville, Ky. Guaran- 
teed nicotine 40.0%. Found 41.1% 

563. Dr. Hess Instant Louse Killer. Manufactured by Dr. Hess & Clark, Ashland, Ohio. This 
proved to be a mixture of ochre and hydrated lime containing naphthalene, tobacco dust and 
crude carbolic acid. 

567. Dr. Le Gear’s Lice Killer. Manufactured by D. L. D. LeGear Medical Co., St. Louis, Missouri. 


Guaranteed Nicotine 0.24%, Sulphur 30%, Inert ingredient 69.76%. Found Sulphur 29.2%. 
Nicotine identified. 
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523. 
524, | El-Vampiro. Manufactured by Allaire Woodward & Co., Peoria, Ill. Guaranteed Pyrethrum 
531. flowers 85%, Inert ingredient 15%. Pyrethrum was identified in all samples. 


527. Nichols Bed Bug Powder. Manufactured by Chas. H. Nichols & Co., Chicago, Ill. 
Guaranteed Pyrethrum powder 25%, Inert ingredient 75%. Pyrethrum identified. 


588. Evan’s Kill Em Quick. Manufactured by Evans Manufacturing Co., Battle Creek Mich. 
Guaranteed Pyrethrum flowers 95%. 


Insert ingredients 5%. 
Pyrethrum identified. 


REPORT OF THE ENTOMOLOGICAL SECTION. 
Director R. 8. Shaw: 

Dear Sir: Following is a brief report of the work of the Division of 
Entomology for the year ending June 30, 1920. 

The season of 1920 seems to be a banner year for all sorts of insect 
troubles. 

During the year, there have been no changes in personnel of the regu- 
lar salaried members of the section of Entomology. Additional help be- 
came necessary in order to carry on an investigation on codling moth and 
Mr. L. J. Bottimer has been employed during part of June to make this 
possible, also the title of Miss Eugenia McDaniel was recently changed 
to Research Assistant in Entomology. 

During the year just completed there has appeared a bulletin on the 
Lecania of Michigan, which has been, for some time in the hands of the 
printer. This bulletin, by the writer and Miss Eugenia McDaniel, places 
on record the results of many years of collecting. The genus Lecanium 
belongs to the soft scales and the species offer special difficulties in their 
recognition. To this genus belongs the so called New York Plum scale, 
the Apricot scale; a species on grape, the large soft scale of peach, and 
the terrapin scale of peach. All of which together with others, look very 
much alike except to the specialist. It is hoped that the bulletin will 
help to make more reliable and accurate any experiments to be carried 
on in the future. Besides this, several articles by members of the sec- 
tion, have appeared in the Quarterly and in the Journal of the American 
Association of Economic Entomologists. 

A Parasitological problem which has been successfully pursued during 
the past year is the treatment of intestinal protozcal diseases of man 
and domesticated animals with Neoarsphenamin. The results of these 
investigations have pointed out a method for successfully treating in- 
testinal diseases which have heretofore been considered incurable. Also, 
primarily of interest to agriculture, it appears that it may, as the result 
of this work, be possible, not only to control through medicinal treat- 
ment, epidemics of intestinal protozoal diseases of both man and food 
animals under conditions where control through sanitary methods would 
be difficult if not impossible. An opportunity has also been presented 
for determining the pathogenic importance of numerous various species 
of protozoa which infest the intestines of domesticated animals. A 
paper by Dr. Chandler and Dr. Carr of Lansing reporting the successful 
treatment of “Trench diarrhoea” (Giardiasis) in man with Neoarsphen- 
amin was published in the May 12th issue of the Journal of the American 
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. 
Medical Association. Other reports dealing with a great number of 
organisms are being prepared by Dr. Chandler and will shortly be pub- 
lished. 

During the winter plans were made and work started on an extensive 
experiment whose final object is to determine the time of flight of the 
first generation of codling-moth and consequently the time of entrance 
in the apple of the larvae of the second generation, so that it may be 
possible to set the date more exactly for the August spraying, in other 
words to catch the greatest number possible of the young “worms” of 
the August generation just as they are about to enter the fruit. This in- 
volves the establishment of twelve stations for rearing the adults in 
cages and the computation of the optimum dates for spraying in as 
many other localities as possible. To make these computations we are 
utilizing the work of Dr. A. D. Hopkins of the U. S. Bureau of Ento- 
mology, who has devised a method of computing the progress of natural 
events based on observations made over the entire United States over a 
long period of years. This project promises great returns if it is pos- 
sible to correct our computations for the influence of Lake Michigan, and 
certain soil conditions. 

Studies in the control of household pests have yielded some results, 
most notably in the control of the large American roach, a report on 
which was published in the Journal of Economic Entomology. 

Another note also published in the Journal of Economic Entomology 
deals with the apparent discovery that the serious attacks of the buffalo 
tree-hopper in Michigan which sometimes occurs in young apple trees, 
almost invariably follows the setting of new orchards in alfalfa or some 
plant that remains succulent late in the season, or at least the close 
proximity of some such succulent plant, usually alfalfa or in a lesser 
degree of red raspberries. These plants furnish ideal feeding places 
for the tree-hopper late in the season and the young trees furnish a 
natural place for oviposition. Consequently young trees under such 
conditions are often deformed or killed outright. When the trees aie 
larger, they are able to withstand these attacks and escape with a few 
scars. 

The work in animal parasites is progressing satisfactorily. The ex- 
periment with ox-warble is being repeated with variations this year, 
using six calves. Last seasons attempt seemed to show that the adult 
flies of the ox-warble, in captivity, refuse to lay their eggs on calves. 
It is, naturally, too soon to get the results of the trial now and will be 
until next Spring. 

The experiments with gape-worms are being continued in the hope 
that they may run through the winter in the animal house now under 
construction. This house will be built of brick with suitable 
quarters for a limited number of animals and will contain a small labor- 
atory at one end designed for the rough work in post-mortems and for 
fecal examinations. It should facilitate the work very materially. 

Dr Chandler reports that the experiment in soil treatment for stom- 
ach worms of sheep, is nearly complete for this season. It remains 
merely to post-mortem the animals and check up on the findings. 

The Hessian-fly situation is growing worse, as was expected. There 
seems to be a dearth of the natural enemies of this serious pest and no 
amount of urging would prevail on the wheat-growers to actually sow 
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on fly-free dates, consequently much of the wheat was sown early, some 
of it very early with the result that the advance of the fiy in the south- 
ern third of the State was not checked. Examinations of such fields 
last fall and this Spring showed an abundance of the puparia in the 
plants and, now the wheat in the extreme southern part of the State is 
beginning to lodge so that the loss is apparent to any one. This condi- 
tion will become apparent farther north as the grain nears maturity. 

Tip-burn of potatoes was very bad in 1919, and it is beginning to show 
now in 1920. The cause is a small leaf-hopper, whose winter quarters 
are still somewhat of a mystery. This trouble has only recently been 
traced to its real cause and thus far all attempts to control it have been 
disappointing rather than otherwise. 

The following new pests have appeared in our State during the season 
of 1919 and 1920, Anametis gv iseus, a snout beetle on apple which at- 
tacks the bark and buds. It is also recorded on peach. 

The spruce tortrix, Argyrophora abietana, a small green “yorm” that 
attacks the buds and tips of the twigs and binds them up with webbing. 
It was quite serious among ornamentals in Detroit and vicinity. The 
spruce budworm, Tortriz fumiferana, a pest with a very bad record in 
the East, especially in New England and Canada where it was very de- 
structive to spruce, balsam, fir, larch, hemlock, and white-pine, about 
ten or twelve years ago. 

The Oriental fruit-moth appeared in its larval form in quantities, in 
shipments of peaches from the south. It is almost certain to have gained 
a lodgement in our State, since carloads of infested fruit were scattered 
pretty well over Michigan. This pest has a bad record in other parts 
of the United States and the worst feature about it is that it is very 
difficult, if not impossible, to control. No efficient measure has as 
yet been found. 

Among our old standbys several destructive pests stand out con- 
spicuously as troublesome. The Chrysanthemum midge has been plenti- 
ful. 

Flea-beetles, especially the potato flea-beetle and the pale striped flea- 
beetle have been and are now very troublesome. 

Cabbage-maggots, and onion-maggots have been plentiful but fortu- 
nately the bean-maggot has not made itself felt so much as usual. 

The clover leaf-beetle was pretty wide spread during the late summer 
get 919: 

A slight touch of army-worm occurred in the “thumb” in August and 
strawberries, cherries and raspberries have suffered from their respec- 
tive sawflies quite severely. 

The joint-worm attack of 1918 has practically subsided as was to be 
expected from the multitude of parasites that developed and which 
were discussed in our last report. 

Respectfully submitted, 
Lor Ua) Sl i De Gl 
Entomologist. 
Kast Lansing, Mich., June 30, 1920, 
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REPORT OF THE HORTICULTURAL SECTION, 


Director R. S. Shaw: 


Dear Sir—The experimental work of the horticultural section the 
past year has consisted of a continuation and development of many of 
the projects previously reported and the initiation of some new projects 
that seemed desirable. 

During the past year further investigations were made of spraying and 
dusting fruits and vegetables for the control of the common insects and 
diseases of fruits and vegetables. There were some very important re- 
sults obtained from this “work which may be briefly mentioned at this 
time. 

The lime-sulfur solution is now considered a standard material to use 
as a dormant spray for scale and as a Summer spray on apples and some 
other fruits to control fungus diseases. The inconvenience and expense 
of the distribution, over a large marketing area, of this liquid form of the 
compound make it desirable, on the part of the manufacturer, to market 
it in the form of a powder. Experiments of the past season indicate that 
this dry lime sulphur, used at the strengths recommended by the manu- 
facturers, is not as efficient for summer spraying as the liquid form. In 
view of the fact that in many rural towns the local agents of spray ma- 
terials have discontinued handling the liquid form for the dry lin:e-sul- 
phur, the inefficiency of the powdered forms should be more generally 
known. 

Extensive tests were also made of the numerous arsenical compounds 
being offered for spraying purposes. Tests of calcium arsenate on ap- 
ples and peaches showed severe foliage injury. When lime was used with 
the calcium arsenate, foliage injury was still considerable, but less than 
when used alone. Therefore, we cannot recommend the use of this ma- 
terial for spraying such fruits. On potatoes, however, calcium arsenate 
proved a very satisfactory material, giving good results on insect control 
and doing no injury to the foliage. 

The use of magnesium arsenate on peaches and apples also resulted in 
severe foliage injury, and, therefore, at the present time it cannot be re- 
commended for fruit-tree spraying. Arsenate of lead still remains the 
standard arsenical compound for fruit spraying, but unless it is used with 
Bordeaux mixture or lime-sulfur solution, two pounds of lime should be 
added to each fifty gallons of the spray to prevent burning. 

The comparative tests of lime-sulfur dust with lime sulfur spray were 
continued and showed just as efficient control of scab and codling-moth 
worm with the dust as with the spray. On sour cherries, however, the 
dust did not control the shot-hole fungus quite so efficiently as the lime- 
sulfur spray. A comparative test of the dust and various sprays on cur- 
rents and gooseberries proved that Bordeaux mixture was the most ef- 
ficient spray in controlling the anthracnose. Further details of the re- 
sults of our spraying and dusting experiments will be found in Special 
Bulletin No. 102, published recently. 

The fruit tree record work previously reported has been continued and 
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is showing some excellent results in the difference in color and storage 
quality of the two distinct types of Baldwin apples that have been dis- 
covered in this orchard. 

Additional data has been obtained the past year on the storage of fruits 
by freezing, a detailed account of which we hope to publish in the near 
future. : 

The lack of regular production of many of the orchards of Michigan 
is due to a starved or half-starved condition of the trees. To meet the 
immediate demand for information on fertilizing orchards and to stim- 
ulate better cultural practices to insure a bountiful supply of moisture 
and plant food to producing trees, a circular of general information on 
this subject was recently published (Circular 43). 

Orchard fertilizer demonstrational tests were also started in many lo- 
calities of the fruit sections through the cooperative efforts of our ex- 
perimental and extension forces. In the Thomas Quinlan orchard of 
Grand Rapids an investigation has been started of the nitrogenous re- 
quirements of a typically starved orchard. This project is in cooperation 
with the Soils and Botanical departments. 

At the South Haven Experiment Station the work the past season has 
consisted largely of caring for the numerous young trees recently plant- 
ed, and of the many seedling crosses that were made in the experiments 
to obtain a desirable blight-resistant pear and a hardier peach, the two 
principal lines of work being developed there at present. The property 
has been maintained in a very tidy and respectable manner and some 
landscape gardening improvements made during the past year. 

There is nothing of special importance to report upon at this time 
regarding the other projects of the department. 

Respectfully submitted, 
C. P. HALLIGAN, 
Horticulturist. 
East Lansing, Michigan, June 30th, 1920. 


REPORT OF GRAHAM HORTICULTURAL EXPERIMENT STATION 


Director R. 8S. Shaw. 

Dear Sir: The work the past year at the Graham Horticultural [x- 
periment Farm has consisted largely of removing old, dead peach or- 
chards and fences, and of such other work incidental to the subduing of 
a general farm to.a systematic plan for a public experimental station. 

All of the available land for orchard planting, except a small area be- 
ing reserved for a peach orchard, was set with young trees this spring in- 
cluding a block of Montmorency cherries, a block of a few varieties of 
sweet cherries, a block of Northern Spy apples, of Lombard plums, 
and of Bartlett pears for experimental projects. 

Experiments were started to demonstrate the value of cover-crops and 
ascertain the best cover-crop to be used as measured by tree-growth and 
fruit-production. 

A soil cultural experiment was started to compare the relative cost of 
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operation and the comparative effect on growth and fruit production of 
orchards handled on the soil-mulch system, the sod-mulch system, and 
where the trees are mulched with straw but planted to alfalfa instead 
of grass. 

Another experiment has been started to ascertain the difference in the 
fertilizer requirements of trees growing on the above systems. 

It is the desire of the department to do experimental work on bush 
fruits, grapes and vegetables and for such work it requires more room 
than is now available on the grounds. It strongly recommends the im- 
mediate purchase of the acreage bordering the west boundary of this 
property. 

Mr. L. F. Waid, Superintendent of the Station grounds resigned on 
April 1st and has been succeeded by Mr. Donald H. Hootman, formerly 
of the Horticultural department at the College. 

Respectfully submitted, 
C. P. HALLIGAN, 
Horticulturist. 


Hast Lansing, Michigan, June 30th, 1920. 


REPORT OF THE FARM CROPS SECTION. 


Director R. 8S. Shaw, M. A. C. 

Dear Director Shaw: I herewith present a brief report of the activi- 
ties of the Farm crops section for the year 1919 and 720. 

The use of more land on the Experiment Station farm through co- 
operative arrangement with the Farm and Horse department made pos- 
sible a very considerable development in the scope and extent of the ex- 
perimental work of the Farm Crops section. Forty-eight acres of 
land are now devoted to plant breeding work and 50 acres to general 
crops experiments and increases. The progress of the plant breeding 
work is reported in letter from Mr. F. A. Spragg, Research Associate, 
which is hereto appended. The major crops experiments along other 
lines at the Station and over the State are herewith reported : 

1. Corn Experiments. The annual variety test at the Experiment 
Station was conducted as usual and supplemented by variety tests at 
sixteen well distributed points through the State. The results from 
variety tests, of past and former years, have enabled us to make a de- 
pendable map, showing the approximate regional adaption of corn 
varieties. The ear row work of the past year has enabled us to select 
six best remnants each from 85 ears of Duncan corn and 85 ears of 
Golden Glow. These remnant half ears were planted in carefully iso- 
lated increase plats, which should furnish us, this season, with im- 
proved strains of adapted Golden Glow and Duncan for multiplication 
and distribution, through the Michigan Crop Improvement Association. 
Similar ear row work was begun with Silver King and continued with 
Golden Glow and Duncan. Fourteen acres of land is occupied with the 
ear row work and variety tests at the Station. In addition, a test of 
popcorn varieties was begun. The popcorn industry has become of con- 
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siderable importance, in recent years, and there is a demand for informa- 
tion regarding best varieties and methods of handling this corn. Mr. 
J. R. Duncan is cooperating in handling the corn work. 

2. Forage Crops Experiments. Comparative plantings of millets, 
Sudan grass, annual white sweet clover, soybeans, corn, peas and oats, 
oats and vetch, etc., was continued. A report of the first year’s results 
of this work is included in this record. Professor C. R. Megee is co- 
operating in this work and other forage crop projects. 

3. Sweet Clover Experiments. Three acres were planted to sweet 
clover for the purpose of forming a basis for experiments with time and 
rate of seeding, height of cutting, and handling sweet clover for hay and 
seed. A good catch has been secured. This experiment was begun under 
excellent conditions. 

4, Soybean Variety Test. Variety tests with numerous soybeans, 
handled by Michigan seed firms and others, were conducted for the 
second season on the Experiment Station plats and over the State in 
variety tests. 

5. Comparative Tests of Foreign and Native Alfalfa and Clover. 
With the appearance on the Michigan market of European clover and 
alfalfa seed, it was necessary to compare these varieties with native 
American and Michigan grown seed at the earliest opportunity. An ex- 
periment, including Italian, French, and Swedish clover seed and Italian, 
and Turkeystan alfalfa seed and other varieties, as compared with 
American and Michigan grown clover and alfalfa seed, was planted in 
the spring. 

6. Over-State Experiments. The formation of the Farm Bureaus in 
many Michigan counties has increased the demand for over-State coopera- 
tive experiments. In the past year twelve complete variety tests of oats, 16 
of corn, 8 of soybeans and 4 of beans, were widely distributed over Mich- 
igan. This work is particularly valuable, in that it makes possible the 
distribution of varieties in accordance with adaptation. 

%. The Manitou Island Rosen Rye Project. In order to insure the 
production of a supply of Rosen Rye of high purity, by increasing select-— 
ed strains, where common rye can be eradicated and its introduction 
prevented, arrangements were made in the spring and summer of 1919 
to introduce, on the South Manitou Island, selected strains of Rosen. 
The South Manitou was selected, after an investigation of Michigan 
shore islands by the writer, as being best suited. On September 12th, Mr. 
J. W. Nicolson was delegated to visit the island. for the purpose of inter- 
esting the island farmers in adopting Rosen Rye as the standard rye 
of the island. Eleven farmers on the island took up the Rosen and, 
owing to the lateness of the arrival of the seed, the remainder made 
plantings of the island strain or Rosen secured from Traverse City. At 
the present time, the Rosen is showing up splendidly and those on the 
island have announced their intention of adopting it as the standard 
variety. The Michigan Crop Improvement Association has authorized 
the organization of an “Island order” to develop the highest type of 
Rosen possible. The work will be continued this year, based on selec- 
tions made from isolated fields on the island, and next year pure strains 
will be introduced from the Experiment Station plats. The South Mani- 
tou Island should serve as a safe source of increase for the best type of 
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Rosen Rye, since its isolated position enables the growers to prevent 
the introduction of poor strains. 

8. Increase Plats on the Station Farm. Wolverine, College Wonder, 
College Success, and Wisconsin Pedigree oats, and Smooth Awn barley, 
were planted in these plats varying in size from one acre to three acres 
and will furnish a considerable supply of seed through the Crop In- 
provement Association. In addition, five acres were given over to the 
annual white sweet clover, which should prove a promising crop for 
Michigan. It makes a vigorous growth and matures seed in a single 
season and gives promise of great value as a short season hay and pasture 
crop. 

9. Effect on Yield in Preparing Oat Land. Since most of the Michi- 
igan oat crop is planted after corn, the point is often brought up as to 
whether corn land should be plowed or disced for the oat crop. Since 
a field of corn land was available for the Crops department, an experi- 
ment was planted in one-half acre plats, properly checked, two plats of 
one-half acre each being plowed in the fall, two one-half acre plats being 
plowed in the spring, and check plats and two additional plats being 
fitted by disc. All plats were planted on the same date to Wolverine oats. 
Apparently there is little noticeable difference to the eye at this date, in 
the yields from any of these treatments, but no definite conclusion can 
be drawn until after harvest. 

The machinery now used by the department in plowing, planting, cul- 
tivating, harvesting and threshing is of the latest type, and was selected 
to replace older types after careful trials of several makes. The depart- 
ment is making use of tractors (secured from the Farm Mechanics de- 
partment on a cooperative basis) for plowing, fitting land, handling 
manure, harvesting, and other operations except cultivating. Mr. C. W. 
Straight, field manager, has been largely responsible for placing the 
field work on a more efficient basis. 

The Farm Crops section particularly appreciates the valuable co- 
operation of the Farm and Horse department and of the Farm Mechanics 
section. : 

Respectfully yours, 
AVE COX, 
Farm Crops. 

Kast Lansing, Michigan, June 30, 1920. 


Professor J. F. Cox, M. A. C. 

Dear Professor Cox: The purpose at this time is to outline the sys- 
tematizing of the crops breeding work at M. A. ©. by reciting some of 
the changes that have come about, giving details of the same since more 
land has been obtained and systems of crop rotation could be practiced. 

Beginning with 1907 the crops breeding work had about eight acres. in 
field No. 7 for spring crops and two acres north of the poultry plant. 

In 1908 there were four two-acre fields south of the poultry plant, 
about three acres north of it, and a wheat variety series in field No. 6 
or a total of fifteen acres. ‘ 

In 1909 there were (besides the land around the poultry plant) about 
five acres of oats in field No. 6 and an equal amount devoted to a wheat 
series in field No. 15. This made about twenty acres in all. 

In 1910, the oat series was moved to field No. 13. In the following 
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years up until 1917 one of the variety series usually found a place in 
some other farm field as No. 12, No. 14, or No. 16, but during all these 
years the breeding work had about 20 acres. 

Throughout this time no rotation could be practiced because of un- 
certainty regarding land and because of the volume of the breeding 
work under-way. More land is now available for the plant breeding work 
—a five-year rotation on 5 five-acre fields in fields 9 and 10. The rota- 
tion is as follows: Beans, wheat, corn, oats, clover (turned under). In 
addition to this, however, there are eight acres in the back of field No. 
9 that are being built up to take care of the flax breeding work in co- 
operation with the U. S. Department of Agriculture and the two acres 
north of the Poultry Plant devoted mostly to alfalfa breeding. 

Most of the breeding work is carried on on the five five-acre fields to be 
cropped in rotation. This rotation is as follows, taking for example the 
front of field No. 10: 

1918—Oats and barley seeded to clover. 

1919—Clover plowed and seeded to fall wheat. 
1920—Wheat and rye seeded to clover. 

1921—Clover plowed under for beans. 

1922—Corn, hemp, sunflowers and similar crops fall plowed. 
1923—Oats and barley seeded to clover. 

Thus the series will continue. The other four blocks will have the 
same rotation except so arranged that all of these crops may be planted 
in a single season. 

In the present season (1920) there are 29 plats in the alfalfa variety 
series, and over 10,000 plants in the new alfalfa nursery, and about one 
and one-half acres in increase. There are 74 centgeners of barley, 138 
plats in the barley variety series, and 19 plats in a rate of seeding test, 
on Michigan-2-Row, besides a plant-to-the-row barley series. There are 
545 plats of beans. The clover nursery includes over 1,000 plants. There 
are 64 plats of corn, chiefly, selfing, increase and isolation plats. The 
hemp work includes two progenies that are planted in alternate rows 
for crossing. They are also used to separate the corns. There is no 
oat variety series for 1920, but the breeding work is ripe for a new 
variety series beginning with 1921. The new oats are in a row series that 
were plant-rows in 1919. The Rosen rye work includes rate and date of 
seeding and selected head isolation plat. The selfing work is in the in- 
vestigational state. There are about 600 mother beets being selfed in an at- 
tempt to improve sugar beets by breeding. : 

During the two previous years there were test series on sunflowers, 
but only the best one is being increased from original seed in 1920. 
There are five acres devoted to an increase of the Hughes annual sweet 
clover. This is a promising new sort that should fill a needed place where 
the farmer has lost his clover seeding, and where grasshoppers are bad. 

The timothy work continues in the form of seed plats and a variety 
series. There are 296 plats of wheat including centgeners, variety series, 
rate and time of seeding plats, and increases of six new wheats, originat- 
ing in plant selections of 1915 and from crosses made in 1912. The 
problem is to produce wheats that have a stiff straw and at the same 
time are as winter hardy as the western hard winter wheats. 

Respectfully submitted, 
FRANK A. SPRAGG, 
Plant Breeder. 
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REPORT OF THE SOILS SECTION. 


Director R. 8S. Shaw: 

This has been our most successful year. The field investigations of 
the soils of the State were vigorously pursued, there being in progress 
35 cooperative projects in widely separated areas of the State. In ad- 
dition fifty top dressing experiments were conducted in which nitrate 
of soda and ammonium sulfate were employed. The success of this 
work is due in no small degree to the enthusiasm, energy and judg- 
ment of G. M. Grantham and C. W. Simpson. These activities should 
be greatly extended and in fact our plans call for such. 

The field investigations must be supported by laboratory studies. We 
are doing this. The physical studies of Bouyoucos on the solubility of 
minerals and soils, the moisture and témperature relationships, are 
far reaching in their importance. Comparison of cropped and virgin 
soils by Millar should be noted as well as the studies of Spurway on the 
effects of fertilizers on soils. Moreover I desire to bring to your atten- 
tion the physicial and chemical investigations of peat and muck soils 
that are in progress. Inasmuch as our knowledge of several of these 
phases is very meager we have considered it prudent to consider them. 

Our cooperative agreement with the Bureau of Soils is satisfactory, 
Dr. C. F. Marbut assuming a very liberal and broad minded attitude. 
L. C. Wheeting capably acted in the capacity of State Leader in Berrien 
county. The reconnoissance survey undertaken several years ago has 
been continued with gratifying results. 

Mr. Ezra Levin joined the section in the early spring and has assumed 
a proper attitude towards the organization. This transference should 
result in a unification and correlation of the peat and muck work in the 
State, in the absence of which maximum efficiency can not be obtained. 

Respectfully submitted, 
M. M. McCOOL, 
Soil Physicist. 
Bast Lansing, Michigan, June 30, 1920. 
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REPORT OF THE FARM MECHANICS SECTION. 


Director R. S. Shaw, 
East Lansing, Michigan. 

Dear Sir:—Following is a report of the experimental and inyestiga- 
tional work of the Farm Mechanics section for the year 1919-20. 

In the spring of 1919, five projects in experimental and investigational 
work were submitted. These projects included work on the cost of 
tractor operation, farm building plans, sewage disposal, drainage, and 
marl handling. On the first of these projects, cost of operating and 
practicability of the tractor for various kinds of work, some work has 
been done. In September, tests were run on ten tractors at the Centre- 
ville Fair, results of which were published in the November 1919 Quar- 
terly. Mr. Sauve, started a scheme of record keeping in cooperation with 
owners of tractors in the spring of 1920. The results of this study will 
be available as soon as the season is over. Not as much time was devoted 
to this work as should have been, partly on account of summer schoel. 

On the Farm Building study, Mr. Fogle spent considerable time in the 
field directing his efforts particularly to barn construction and arrange- 
ment. The results of this and previous study will be embodied in a manu- 
script to be submitted about January, 1921. Mr. Fogle also gave some 
time to cooperative association potato warehouses. 

On none of the other lines of work has any considerable progress been 
made. Continued observations have been made on the septic tank, many 
of which are in use, some near the College. 

Two lines of work have not been given the attention which they would 
seem to merit. Extension work in drainage in St. Clair county has 
opened a way for a somewhat more extensive study of the results of tile 
drainage as well as methods and costs. The cost of tile to Michigan 
farmers has become almost prohibitive due to the expensive factors of 
fuel, labor and transportation. If the Experiment Station: could give 
assistance in increasing and improving Michigan’s tile product, a great 
service would be rendered. The cost of lime has also increased greatly 
so that there is considerable demand for convenient and economical 
methods of excavating marl, which may be used as a substitute. 

Respectfully submitted. 
H. H. MUSSELMAN, 
Farm Mechanics. 
East Lansing, Michigan, June 30, 1920. 
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REPORT OF THE FORESTRY SECTION. 


Director R. 8S. Shaw. 

Dear Director Shaw :—I herewith submit a brief report of the work 
of the Section of Forestry for the year ending June 30, 1920. 

The experimental work in connection with the college sugar bush 
was continued, particular attention being paid to the relation between 
number of tap holes and yield of sap. More problems are arising in 
connection with this work, such as utilization of sugar sand, staining 
of the timber, ete., which are being taken up as rapidly as possible. 

A study of the rate of growth in diameter, height and volume of 
forest plantations was begun during the year. This involved careful 
measurements of selected plantations, among them being the plantation 
established by Dr. Beal at Grayling. The study also involved the yield 
of nuts and cordwood from chestnut and black walnut plantations in 
the southern part of the State. Owing to the chestnut blight disease 
in the Kast which has destroyed or injured many of these trees in that 
region, Michigan growers have been obtaining a high price for the nuts, 
and there is much interest in nut tree plantations. Much valuable data 
was obtained in the course of this work and it is hoped to have a report 
ready this fall. 

In connection with the forest nursery a considerable number of 
foreign trees have been introduced through the United States Depart- 
ment of Agriculture. A section of the nursery has been set aside as an 
experimental plot to study their requirements, hardiness and rate of 
growth. It is hoped to obtain a tree that will do well on sandy soil 
and that will grow rapidly, particularly with a view to the fixation of 
shifting sands. 

The basket willow plantations that were established a few years ago 
near Spring Lake are being watched and give promise of success. 

Respectfully submitted. 
A. K. CHITTENDEN, 
Forester. 
Kast Lansing, Mich., June 30, 1920. 
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REPORT OF THE SECTION OF ANIMAL PATHOLOGY. 


Director R. 8. Shaw, College. 

Dear Sir:—I submit herewith the report of the Animal Pathologist 
for the year ending June 30th, 1920. 

A large part of my time has been devoted to a _ histo-pathological 
examination of the reproductive organs of sterile cows. This work 
was done in cooperation with the Department of Bacteriology, the 
latter department having made bacteriological examinations of the cases 
studied by the writer. This work pertains to a very important phase 
of the abortion problem, and is fundamental because of the fact that the 
most effective control measures cannot be worked out without a full 
knowledge of the nature of the disease. The results of this investigation 
may be found in a manuscript that constitutes a part of this report. 

In addition to the above, considerable time has been given to a his- 
tological study of the effects of medicinal agents upon the reproduc- 
tive organs of cattle. The usual treatment of sterility in cattle is more 
or less empirical and it is believed that our researches on the effects 
of medicinal agents on the reproductive organs will throw a great deal 
of light upon this important problem. This work is progressing satis- 
factorily and it is hoped that we will soon be able to present a manu- 
script covering it. 

That our researches are bearing fruit is indicated by the fact that two 
weeks of the last year were spent by the writer in an adjacent state lec- 
turing on the results of our researches at this Station and he also ap- 
peared on the program of several important meetings in this and two 
adjoining states. 

Respectfully submitted, 
K. T. HALLMAN, 
; Animal Pathologist. 
East Lansing, Mich., June 30, 1920. 
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FURTHER STUDIES ON THE PATHOLOGY OF THE REPRODUC- 
TIVE ORGANS IN STERILITY. 


E. T. HALLMAN, ANIMAL PATHOLOGIST, MICHIGAN AGRICULTURAL EXPER- 
IMENT STATION, 

The cases referred to in this paper were obtained from four herds of 
cattle in which abortion disease has been a more or less serious problem 
for the last six or eight years. 

The bacteriological investigations in connection with these cases were 
conducted by the Department of Bacteriology. To Dr. Bandeen is due 
the credit for the work on the first seven cases and to Dr. Stafseth for 
the work on the remaining four. An effort was made in each case to 
demonstrate the abortion bacillus. Cultural examinations and guinea 
pig inoculations were made from the surface of the uterine mucosa in 
the first seven cases and in the latter four cases, in addition to the 
above, material obtained from the deeper layers of the mucosa. After 
searing the surface with a hot iron, areas were selected which appeared 
pathologic and small pieces of tissue from the deeper layers were removed 
and ground in a mortar with sterile sand and physiological salt solu- 
tion. Cultures and guinea pig inoculations were made from this ma- 
terial. 

Not only were the guinea pigs subsequently killed and carefully 
autopsied but appropriate tissues were taken from the guinea pigs and 
tested culturally for Bact. abortus and their blood was tested with the 
complement fixation and agglutination test for Bact. abortus antibodies. 
All results were negative insofar as Bact. abortus was concerned. 

Case 808 was purchased as a yearling September 7, 1917 at which 
time her blood was negative to abortion tests. September 23, 1917 twenty 
five cubic centimeters of live culture of Bact. abortus were injected sub- 
cutaneously. A positive reaction to the complement fixation and ag- 
elutination tests developed October 5, 1917, and her blood remained 
positive until the animal was killed. 

This animal was bred first on November 1st, 1917 and on several oc- 
casions afterwards, but failed to conceive. Subsequent to February. 
22, 1918 the animal was more or less constantly in heat. An examina- 
tion on March 12, 1918 demonstrated a muco-purulent discharge in 
vagina and a cystic left ovary. The cyst was crushed and the uterus 
douched but there is no record of what was used in uterus. There are 
no records of any subsequent treatment. Animal was slaughtered on 
August 9, 1918. 

Macroscopic examination: Vagina contains a considerable quantity 
of clear mucus not unlike the mucus of estrum. External os closed. 
There is a small amount of adhesive mucus in cervical canal. Uterine 
body three and one half centimeters in length; mucosa contains no 
cotyledons; lumen small; wall apparently thickened and fibrous. Mucosa 
of horns yellowish gray and moist, cotyledons three to five millimeters 
in length and three millimeters in width. Oviducts apparently normal. 


TN a eS A en 


EXPERIMENT STATION REPORTS. 289 
Right ovary two and one half centimeters in length and contains a cyst 
about the size of a hazel nut; left ovary, about two centimeters in length 
and shows a cicatrix exieiiding around its dorsal border, transverse to the 
long axis of the ovary. 
_B. coli communior was obtained from eystic ovary. Cultures from 
uterus were negative. 

Histological examination: The mucosa of the posterior cervix in 
places is covered by a stratified epithelium varying in thickness from 
sixty-five to one liundred thirty microns. The superficial cells show 
marked mucoid changes. Cyst-like structures averaging about twenty- 
five microns in diameter, containing a mucoid material are observed in the 
epithelium. A part of the mucosa of the posterior cervix is covered by a 
simple epithelium twenty to twenty-five microns high. Here there are 
numerous tubular depressions simulating wide, shallow glands. Prac- 
tically all of the cells lining these tubules show mucoid changes. 

The mucosa of the middle cervix shows the same extensive mucoid 
changes in the epithelium. 

The structure of the wall of the uterine body is unlike that of the 
normal body but is similar to that of the anterior end of the cervix. 
At only one point is there seen a group of uterine glands (about forty 
in number) in the deeper portion of the stroma. Al] other portions show 
an absence of distinct uterine glands. The epithelium is arranged 
similarly to that of the anterior cervix and shows considerable mucoid 
changes though not as extensive as that of the cervix. The uterine wall 
is not differentiated into a distinct mucous membrane and a muscular 
coat but the muscularis blends with the stroma of the mucosa as is the 
case in the cervix. 

The mucosa of the horns averages about three and one-half millimeters 
thick and is covered by an epithelium sixteen microns high. There are 
no epithelial defects. The tissue of the cotyledons extends from one to 
one and three-tenths millimeters into the stroma. 

In the gland mucosa the subepithelial tissue is only very slightly more 
cellular and apparently more reticular than the more deeply lying stroma. 
There are about seventy-five cross cut gland tubuli per square millimeter, 
varying in diameter from forty to eighty microns. In a great many of 
the glands the epithelium is surrounded by a clear zone as if the gland- 
ular epithelium had contracted away from the periglandular tissue. lor 
example, glands fifty microns in diameter are in a clear zone seventy 
five microns in diameter. A few goblet cells are present and numerous 
small round cells are seen in the Iumen of some of the gland tubules. 

Case 956 was born May 28th, 1916. On November 9, 1917, blood was 
pesitive to abortion test. On March 31, 1918, she gave birth to an ap- 
parently normal calf after a prolonged labor. A few days after this a 
vaginal discharge was observed and examination demonstrated consid- 
erable pus in uterus. Uterus was douched daily for three weeks with a 
weak solution cf a coal tar disinfectant. During the last week of treat- 
ment an ulcerated cervix was treated by swabbing at intervals of two 
days with 50 per cent tincture of iodine in glycerine, four treatments 
being given. The animal apparently recovered. At the beginning of this 
treatment Streptococcus pyogenes and Bacillus pyogenes were isolated 
from the uterus. During the latter part of July endometritis again 
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developed. At this time Streptococcus pyogenes and B. coli communior 
were isolated from the uterus. The uterine discharge was of a reddish 
brown color and fetid odor. She was given the same treatment indicated 
above and the uterine discharges ceased but there soon developed a peri- 
uterine abscess. She was slaughtered October 7, 1918. ; 

Macroscopic examination: There is an abscess containing about one 
hundred cubic centimeters of thick creamy pus slightly to the right of 
median line and between uterine body and rectum. The capsule wall 
has involved the dorsal wall of vagina and uterus and ventral wall of 
rectum so that rectum is dissected from vagina and uterine body with 
difficulty. Externally, the left oviduct is apparently normal. The 
ovarian end of right oviduct is involved in the abscess capsule. The left 
ovary is covered by peritoneum and shows a few immature follicles on 
surface. The right ovary is completely ensheathed in fibrous tissue 
that is a continuation of the abscess capsule. There are several small 
abscesses in the broad ligament containing a thick creamy pus, and vary- 
ing in size up to as large as a hazelnut. 

The cervical canal is five and one-half centimeters in length, mucosa 
apparently normal. Uterine body is two centimeters in length. Uterine 
cavity contains no excessive exudate and mucosa is moist and glisten- 
ing. It is of a grayish chocolate color but not entirely uniform; around 
some of the cotyledons it is apparently more vascular. The cotyledons 
vary in size from three to six millimeters in diameter and those of the 
left horn are apparently more vascular. 

Historical examination: The mucosa of the external cervix is covered 
in places by an epithelium twenty-five microns thick and four cells deep. 
Tn other places it is covered by simple epithelium and only six microns 
in depth. Whether this is the result of incomplete development of the 
epithelium subsequent to cervicitis is a question. There are no other 
epithelial defects. There is no subepithelial cellular zone. The mocosa 
of the middle and anterior cervix is covered in places by an epithelium 
thirty-five microns deep and consisting of four layers of cells. In other 
places the epithelium is simple and fifteen microns deep. There are no 
epithelial defects. In a few places there is a subepithelial zone about 
fifty microns deep that is slightly more cellular than the deeper part of 
the stroma. Otherwise there is no differentiation between a cellular 
subepithelial zone and a deeper fibrous layer. At one point about one 
hundred fifty microns below the surface is an area of cells about one- 
hundred twenty-five microns in diameter. These are apparently con- 
nective tissue cells in the transitional stage between fibroblasts and fixed 
connective tissue cells. 

The mucosa of the uterine body varies in thickness from six-tenths to 
one and one-half millimeters. It is covered by a simple epithelium aver- 
aging about fifteen microns high. Only a few mucoid cells are seen. A 
differentiation into an outer cellular and an inner more loosely fibrous 
layer of the stroma is not distinct. The deeper portion of the stroma is 
more densely fibrous than is the corresponding part of the normal wall. 
There is a conspicuous diminution in the number of uterine glands. In 
some portions of the gland mucosa no glands are observed. The uterine 
glands vary in diameter from twenty-five to forty microns. ei 

The mucosa of left horn varies in thickness from one to three milli- 
meters, averaging a little thicker toward the middle and anterior end of 
the horn. The epithelium is simple and averages about twenty microns 
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high. There are no epithelial defects. The outer cellular layer of the 
stroma is not uniform but in places the more fibrous deeper portion ex- 
tends to the epithelium. <A few small foci of small round cells are seen 
in the deeper portions of the stroma. These foci vary in size from one 
hundred twenty-five to one hundred seventy-five microns in diameter. 
They consist of cells which apparently represent an intermediate stage 
between fibroblasts and fixed connective tissue cells. The diminution in 
number of glands is not as marked as in the uterine body. The mucosa 
of the right horn shows the same changes seen in the left horn. In ‘ad- 
dition some of the gland luminae contain a few lymphocytes and there 
are a few local areas of edema in the stroma. 

Case 17. Red Poll heifer three years old, was bred for the first time 
in April, 1918, and was soon turned on pasture for the summer. During 
the first week in December, 1918, she aborted a four months’ old fetus. 
This was apparently from service in pasture during the summer. Animal 

was killed for beef January 21, 1919. 

Macroscopic examination: Uterus not enlarged, oviducts ieee 
normal. Left ovary contains a corpus luteum about one and one-half 
centimeters in diameter, also one cyst-like structure one centimeter in 
diameter and several immature follicles slightly protruding above surface. 
Right ovary normal. 

External cervix is two and one-half centimeters in diameter, external 
os is closed. There is a small quantity of a turbid slightly adhesive 
exudate in external os. There is some hypertrophy of the second and 
third transverse folds of the cervical mucosa. Uterine body is four 
centimeters in length. Mucosa has a fairly uniform light drab color. 
Mucosa of right horn not uniform in color. Portions of the gland mucosa 
are of a light drab color, others dark drab, giving the gland mucosa a 
mottled appearance. The mucosa is moist and glistening but there is 
no excessive exudate. The cotyledons are three to six millimeters in 
length and of uniform color. Mucosa of left horn is of a lighter and 
more uniform color. Cultures from uterus were negative. 

Histological examination: The mucosa of the external cervix is cov- 
ered by a Simple epithelium fifteen to twenty-five microns high. The 
sub-epithelial tissue is very slightly, if any, more cellular than the deeper 
lying stroma. There is considerable mucus between the folds of mucous 
membrane and in the tube-like depressions in which are seen numerous 
lymphocytes. The epithelial cells show considerable mucoid changes 
but not to the same extent as is seen in case 808. It is apparent that in 
this case (17) the nuclear changes are not the same as in case 808. Here 
the nucleus is larger, more vesicular and more deeply stained than in 
case 808. The questions arise: Is there a distinction between physiolog- 
ical mucus production and that seen in the catarrhal conditions? Are 
the latter characterized more particularly by degenerative nuclear 
changes? 

The mucosa of the middle cervix differs from that of the external cer- 
vix only in that here the rugae and tubular depressions are more num- 
erous and the stroma in places is slightly more cellular. In a few of the 
spaces between the folds are numerous exfoliated epithelial cells. In the 
mucosa of the anterior cervix the mucoid changes are less conspicuous and 
the sub-epithelial tissue is more cellular. Near the apex of some of 
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the rugae the fibroblasts are so numerous that the structure simulates 
that of the cotyledon of the non-pregnant uterus. 

The mucosa of the uterine body averages about one and eight-tenths 
millimeter in thickness and is covered by an epithelium sixteen to twenty- 
five microns high. There are no epithelial defects other than a few 
lymphocytes are seen passing through the membrane. There is a fairly 
uniform cellular sub-epithelial stratum averaging about three-tenths 
millimeter in depth in which moderately numerous eosinophiles are seen. 
A few groups of glands are seen where the periglandular tissue consist 
almost entirely of fibroblasts. The glandular epithelium in these groups 
show no defects. 

The mucosa of the right horn averages about two millimeters thick 
and’ is covered by an ey vithelium twenty to twenty-five microns high. 

There are no See defects except that in places numerous lympho- 
cytes are seen passing through. There is a distinct sub-epithelial cellu- 
lar zowe which in places show considerable blood pigment and numerous 
small round cells and eosinophiles. The latter are more numerous. There 
are a few foci averaging about one hundred microns in diameter in which 
eosinophiles are the predominating cells. One focus of poly morphonn- 
clears and fibroblasts is seen. There are a few groups of glands in the 
deeper layers of the mucous membrane which show a slight peri-glandular 
fibrosis. There are no defects of the glandular epithelium though in the 
lumen of a few glands are seen numerous ly mphocyt tes 

The mucosa of the left horn averages about two millimeters thick and 
is covered by an epithelium sixteen to twenty-five microns high. There 
is a fairly uniform sub-epithelial cellular zone averaging about Fae. tenths 
millimeter deep. There are no defects of the glands although there is 
a slight peri-glandular fibrosis in a few places. At one point involving 
an artery with a lumen of one hundred forty microns and a wall eighty 
microns thick there is a crescent shaped area of what appears to be 
transitional fibroblasts that extends about one-third the distance around 
the artery. At one point this area involyes about one-half the thickness 
of the arterial wall. At its thickest portion it is ninety microns and 
gradually diminishes to a point at each end. 

Case 18 is a Holstein cow five and one-half years old. She was bred for 
the first time August 20, 1914, and calved May 21, 1915. After this she was 
bred unsuccessfully a number of times and was treated for sterility 
but records do not show nature of treatment. She was then bred January 
27, 1916, and calved October 28, 1916. The records show the following 
service dates: September 17, 1917; January 3, 1918; February 14, 1918; 
March 10, 1918; August 8, 1918. There were no known abortions dur- 
ing this time. The animal! was slaughtered January 27, 1919. 

Macroscopic examination: There is a cyst four centimeters in length 
and one and one-fourth centimeters in diameter projecting above surface 
of floor of vagina ten centimeters posterior to external os, Cervical canal 
contains a small quantity of clear, slightly adhesive exudate. The pos- 
terior transverse fold of cervical mucosa is considerably enlarged in its 
lower portion. The left lateral portion of third fold is also. enlarged 
but not to the same extent as is the posterior fold. Body of uterus two 
centimeters in length, mucosa fairly uniform in color. Mucosa of left 
horn is of a light chocolate color though some portions show a little more 
blood pigment than others. Cotyledons are normal in appearance. The 
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gland mucosa around cotyledons in right horn is a little more yascular 
than usual. Both oviducts are apparently normal. Right ovary contains 
a corpus luteum one and one-half centimeters in diameter in the center 
of which is a cyst six millimeters in diameter. Left ovary contains a 
cyst-like structure one centimeter in diameter. Cultures from the uterus 
and ovaries were negative. 

Histological examination: Other than slight mucoid changes in the 
cervical epithelium and a fibrous thickening of the transverse cervical 
folds, no histological changes could be detected in the uterine mucosa. 

Case 20. Grade Shorthorn about six years old. Her last calf was 
born in January, 1917. She was bred during the late spring or early 
summer of 1917 and was thought to be with calf. There was no known 
abortion but during the spring of 1918 she began to come in heat first — 
irregularly, but later, during the-summer and fall, quite regularly. She 
has been bred persistently with failure to conceive. She was slaughtered 
February 11, 1919. 

Macroscopic examination: External cervix is three centimeters in 
diameter. External os closed. There is a considerable quantity of 
clear, only slightly ahhesive exudate in external os and covering posterior 
end of cervix. Cervical canal is six and one-half centimeters in length. 
Transverse folds of mucous membrane are normal but there is an ap- 
preciable quantity of rather adhesive exudate in canal. Body of uterus 
is four and one-half centimeters in length. Mucosa is of a light gray 
uniform color. Cotyledons three millimeters in diameter. Mucosa of 
horns similar to that of uterine body with an occasional more slightly 
vascular area. The color of the mucosa is more like that of a heifer’s 
uterus than that of a cow’s that has calved. Both oviducts are appar- 
ently normal. Left ovary is four centimeters in diameter, spherical in 
shape and has a protruding corpus luteum two centimeters in diameter. 
Right ovary is four centimeters in diameter, and has one cyst two centi- 
meters in diameter and several smaller ones. Cultures from uterus were 
negative. B. Coli communior was isolated from cystic ovary. 

Histological examination: Only slight mucoid changes are observed 
in the cervical epithelium. Otherwise the cervical mucosa.is normal. In 
the mucosa of the uterine body, the sub-epithelial cellular layer is not 
uniform but in places is indistinct. There is apparently but little fibrosis 
but some local edema. <A few foci of small round cells are seen in the 
mucosa. There are no glandular changes. The mucosa of the horns 
does not differ from that of the uterine body. 

Case 21. Guernsey cow, born May 16, 1911. Records show following 
service dates: February 27, 1918; March 30, 1913; December 20, 1913; 
January 12, 1914; February 3, 1914; March 10, 1914; March 30, 1914; 
April 10, 1914; April 27, 1914; -May 5, 1914; May 27, 1914; June 30, 
1914; August 9, 1914. Calved May 15, 1915. There is no record of abor- 
tion nor do the records show the appearance of heat between March 
30, 1913, and December 20, 1913. Artificial impregnation was attempted 
by the manager at heat periods from December 20, 1913 to May 5, 1914, 
inclusive (included in service dates above), and the yeast treatment 
was given by him on June 30, 1914, and August 9, 1914. After calving 
the following service records are recorded: July 20, 1915; September 
9, 1915; September 18, 1915; October 4, 1915; October 21, 1915; Decem- 
ber 21, 1915; December 31, 1915; January 20, 1916; February 24, 1916; 
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March 31, 1916; May 19, 1916; June 7, 1916; June 23, 1916; July 11, 
1916; September 9; 1916; October 12, 1916; November 8, 1916: January 
20, 1917; September 22, 1917; December 6, 19T rs Mare h 2 25 , 1918. The 
yeast treatment was given at heat periods from March ol, 1916, to June 
23, 1916, inclusive. On November 8, vagina was douched with warm 
salt solution before service and on September 22, 1917, soda solution 
was used in vagina before service. Sometime during the spring of 1918 
(date not recorded) the writer made an examination and diagnosed 
pregnancy, apparently of about seventy or eighty days duration. A few 
weeks later another examination was made by the writer at which time 
there was no evidence of pregnancy. No record was made of the clinical 
condition at this time. She was shortly turned out to pasture eee > 
further service to bull and remained in the pasture until October 12 2, 
this date the following notes were made by the writer: There is a sath 
quantity of clear mucus in vagina in which are seen a few flakes of pus. 
On manipulation of cervix fifteen or twenty cubic centimeters of a more 
adhesive drab colored exudate is forced out of cervical canal. The ex- 
ternal os and posterior end of cervix is sufficiently dilated to allow the 
insertion of three fingers although the canal is closed at its anterior end. 
On rectal examination it is found that the uterus is distended. The 
walls are tense and simulate pregnancy of the fourth or fifth month 
although a fetus cannot be felt. The writer is informed that the cow 
was not bred subsequent to his last examination the previous spring and 
no bull had been with cow in pasture during the summer. The writer 
then proceeds to draw some fourteen to sixteen liters of amniotic fluid 
from the uterus after which a twenty-five to thirty centimeter fetus can 
be distinctly felt through the rectum. No effort was made to remove the 
fetus at this time, believi ing that it would be delivered in a few days. 
On November 8th this animal was again examined and the following 
notes made: The fetus has been delivered. Uterus is still somewhat en- 
larged but there is no apparent discharge. On December 14th an ex- 
amination revealed an adhesive muco-purulent discharge in anterior part 
of vagina and cervical canal. No enlargement of uterus, tone fair, small 
cyst in right ovary. Cyst was crushed and cervix cleansed and swabbed 
with Lugol’s solution of iodine and thirty cubic centimeters of a fifty per 
cent Lugol’s. solution was injected into the uterus. The writer did not 
see the case again until February Ist, 1919, at which time there was : 
muco-purulent discharge in vagina. [xtern: il cervix was congested and 
canal open. Uterus not enlarged and tone fair. The owner did not care 
to attempt further treatment and animal was slaughtered February 11, 
ROVE ‘ , 
Macroscopic examination: External os is dilated, cervical canal is 
nine centimeters long and contains a small quantity of a clear, slightly 
adhesive, exudate. There is a slight hypertrophy of the first transverse 
fold of mucus membrane in its lower and right lateral portion. The mu- 
cosa is of a light drab color. Body of uterus two centimeters in length, 
mucosa of a slightly mottled light pinkish color. Small areas of 
lighter grayish color are seen. Mucosa of posterior end of left horn is 
similar in appearance to that of the body. Cotyledons are three milli- 
meters in diameter and are of a grayish white color, contrasting with 
gland mucosa. In proximity to one cotyledon near posterior end of 
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horn is a small nodule one centimeter in diameter and projecting about 
six millimeters above surface of mucosa, which appears to be a small 
tumor. The mucosa of the middle and anterior portions of left horn is 
of a light drab but not uniform, color; there is present a small quantity 
of a turbid creamy exudate. The mucosa of the right horn is more uni- 
form and a lighter drab color than that of left horn. The same exudate 
as seen in left horn is present. A small piece of flat bone, four and one- 
half centimeters long by one and one-fourth centimeters wide is found 
lying free in anterior end of horn. There is a cyst one centimeter in 
diameter at the fenestrum of right oviduct. Left oviduct apparently 
normal. Right ovary is four by four and one-half centimeters and has a 
‘cyst two centimeters in diameter. The left ovary is four by five and 
one-half centimeters and has a cystic corpus luteum four centimeters in 
diameter. B. coli communior was isolated from the uterus. Cultures 
from cystic ovaries were negative. 

Histological examination: The mucosa of the posterior cervix is cov- 
ered in places by a simple epithelium twenty to twenty-five microns high 
and in others by a stratified epithelium, six to eight cells deep, and 
sixty-five microns high. The mucoid changes of the epithelium are well 
marked. A faintly pinkish granular exudate containing many small 
round cells is adherent to the surface in places. The sub-epithelial tissue 
is but slightly cellular. In the middle and anterior portions of the cer- 
vix, the mucoid changes of the epithelium are more extensive than in the 
posterior end. Here the nuclei show distinct degenerative changes. The 
sub-epithelial zone is distinctly cellular and shows many small round 
cells and polymorponuclears. The mucosa of the uterine body averages 
about two millimeters thick. The sub-epithelial cellular zone is not 
uniform but is absent in places. The deeper portions of the gland mucosa 
are not uniform. In places there is an absence of glands and the stroma 
is edematous. The glandless areas are not densely fibrous but are more 
reticular with here and there sm4ll areas of a more fibrous nature. In 
the glandular portion of the stroma the periglandular tissue is more 
cellular than is normally seen. There are no defects of the glandular 
epithelium but in a few of the gland tubules numerous small round cells 
are seen. J 

The mucosa of the left horn varies in thickness from three to six milli- 
meters and is covered by an epithelium sixteen to twenty-five microns in 
height. There are no epithelial defects. There is not a uniform sub- 
epithelial zone with a deeper more reticular stroma but the deeper 
stroma is distinctly denser because of an increase of the cellular and 
fibrous constituents. There is considerable infiltration of the sub- 
epithelial tissue with small round cells and an increase in the number of 
connective tissue cells. However, the small round cell infiltration is not 
uniform and in places it has the appearance of irregularly shaped folli- 
cles. The small tumor in the posterior end of horn described in the ma- 
crosopic examination consists of a cheesy pinkish staining material 
with a few nuclei scattered throughout the cheesy material. The wall 
surrounding this mass is lined with low cuboidal epithelium, indicating 
that*the nodule is due to the plugging of a gland duct with retention and 
inspissation of the secretions. A few of the gland tubules show some 
disintegration of the epithelium with numerous small round cells in the 
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lumen but the majority of glands show no epithelial defects. Many of the 
gland tubules show a peri-glandular fibrosis though this has not reached 
the stage of scar tissue. A few localized areas of edema are obseryed in the 
stroma. In the region of a cotyledon there is a distinct depression in 
the mucosa but this does not appear to be due to cicatrization but to a 
vitreous degeneration and obliteration of the underlying arteries, 

The mucosa of the right horn varies in thickness from three to seven 
microns and is coyered by an epithelium sixteen to twenty-five microns 
high. In places there is a small amount of exudate consisting of red 
blood cells and leucocytes adherent to the surface of the epithelium. 
There is also seen in places a layer of a granular pinkish material con- 
taining a few leucocytes between the epithelium and sub-epithelial cell- 
ular zone. This layer is fifteen to thirty microns thick. There are no 
marked epithelial defects except in places there is a separation of the 
epithelial cells through which the granular layer above described is 
continuous with the surface coagulum. The sub-epithelial cellular zone 
is not uniform in depth but in places extends down into the stroma and 
reaches the muscularis in places. There is seen here the same small round 
cell infiltration and peri-glandular fibrosis as described in the left horn. 
Adjacent to an arteriole forty microns in diameter is a focus of fibro- 
blasts about one hundred microns in diameter. There is some disinte- 
eration of the glandular epithelium and small round cell infiltration 
observed in a few of the gland tubules. 

Case 22. Guernsey cow born August 30, 1910. First served December 
21, 1912, and calved normally October 2nd, 1913. Was again bred April 
18, 1914, and calved ota February 1, 1915. Was then bred March 
44 1915, and aborted May 30, 1915. She was eb saps bred August 
22, 1915; October 26, 1915; ene 10, 1915; April 2, 1916; and aborted 
November 4, 1916. She was then bred January 12, ‘1917; February 2, 
LOL . February 26, 1917; March 18, 1917; April 9, 1917: ; May 6, 1917 and 
November 6, 1917. Abor tion was not observed between May and No- 
vember. There is no record of the case between November 6, 1917, and 
December 14, 1918, other than that there has been no known abortion 
nor has the cow calyed during that time. On December 14, 1918, the 
following notes were recorded: There is some cloudy mucus around ex- 
ternal os. External cervix much congested, canal slightly dilated. 
Uterus not enlarged but walls are flaccid. The cow was slaughtered on 
February 11, 1919. 

Macroscopic examination: The external cervix is four and one-half 
centimeters in diameter. The external os is slightly dilated and there 
is present a considerable amount of slightly cloudy adhesive exudate. The 
cervical canal is eight centimeters in length, mucosa of a grayish drab 
color with a few ec echymotic areas. Body of uterus five centimeters in 
length, mucosa of a darker drab and more uniform color than that of 
the ceryix. The mucosa of the horns similar to that of the body with a 
few small areas apparently more vascular. Cotyledons are six milli- 
meters in diameter and of a yellowish gray color. There is a protruding 
corpus luternm about six millimeters in diameter in each ovary, also a 
cyst-like structure in left ovary about one and one-half centimeters in 
diameter. Right oyary is spherical and two and one-half centimeters in 
diameter. Left ovary is three by two centimeters in size. Cultures from 
uterus were negative. 
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Histological examination: The mucosa of the external cervix is covered 
in some places by a stratified epithelium sixty microns deep and in 
others the epithelium is simple and twenty-five microns high. The exu- 
date has been washed off except between the folds of mucous membrane; 
here it appears as a partly granular, partly stringy, pinkish mass in 
which many lymphocytes are seen. The epithelial defects are not marked 
though in places there is some mucoid degeneration. The sub-epithelial 
tissue is quite generally fibrous with here and there slight accumulations 
of leucocytes. It is observed however, that in the region of the fundus 
of the pits between the folds of mucous membrane the sub-epithelial 
tissue is more cellular. Whether this is due to greater irritation due to 
retarded drainage of the exudate is a question. The mucosa of the 
middle and anterior cervix is covered by a simple epithelium twelve to 
twenty-five microns high. Mucoid degeneration of the epithelium is 
marked. There are observed in the stroma a few foci of fibroblasts 
averaging about two hundred microns in diameter. These are at an 
average depth of five-tenths millimeter from the surface. The mucosa 
of the uterine body is five to six millimeters in thickness and is covered 
by an epithelium twenty-five to forty-five microns high apparently con- 
sisting of four or five layers of cells in places. There are no marked 
epithelial defects though in places numerous lymphocytes are seen in 
- the process of passing through the epithelium. The sub-epithelial cellular 
zone is not distinct but considerably more fibrous than in the normal 
uterus. Many fibroblasts and distinct foci of fibroblasts are seen in the 
stroma. The deeper portions of the stroma are more densely fibrous 
than normal though the increased thickness of mucosa is partly due to 
edema. There is a marked diminution in the number of glands. The 
glands are not uniformly distributed but are completely absent in places; 
only a few of the glands show mucoid changes in the epithelium. The 
mucosa of the left horn varies in thickness from one and six-tenths 
to nine millimeters. In the thicker portions considerable edema with 
leucocytie infiltration is observed. A differentiation into an outer and 
inner layer of the stroma is not uniform. The sub-epithelial zone is more 
fibrous than normal with distinct cicatrization in places. The uterine 
glands are more uniformly distributed than in the body but more mu- 
coid changes with some disintegration of the glandular epithelium are 
observed. The mucosa of the right horn varies in thickness from four to 
ten millimeters and is covered by simple epithelium twenty to twenty-five 
microns high. There are no marked epithelial defects though a few 
leucocytes are seen passing through the membrane. The stroma is not 
uniformly differentiated into two layers but there is a fibrosis of both 
layers. Much edema of the stroma is observed although the amount 
varies considerably in different portions of the mucosa. Numerous 
eosinophiles and lymphocytes are seen in the edematous areas. Scat- 
tered through the edematous areas are seen groups of from one to four 
gland tubules with occasionally an arteriole surrounded by a. fibrous 
peri-glandular tissue. These groups which are irregularly shaped and 
vary in size from one hundred twenty to seven hundred fifty microns in 
their greatest diameter, stand out as islands surrounded by edematous 
fluid. The glandular defects are not marked though there are slight 
mucoid changes in the glandular epithelium and the peri-glandular tissue 
is distinctly, though not densely, thickened. Only occasionally are there 
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observed a few glands with atrophic epithelium and surrounded by scar 
tissue. Here desquamated epithelium and leucocytes are observed in the 
gland luminae. : 
Case 28. Guernsey cow, past breeding record not available but it is 
known that animal has had two or three calves and has been bred a 
number of times since calving with failure to conceive. On January 
20, 1919, it was recorded that the external cervix was very much con- 
gested but no abnormalities of the uterus or ovaries could be detected-_ 
by rectal examination. - On the above date the cervix was swabbed with 
Lugol’s solution of iodine. This animal was slaughtered March 3, 1919. 
Macroscopic examination: There is a small quantity of a rather ad- 
hesive muco-purulent exudate in the anterior part of vagina and ex- 
ternal os. There is some hypertrophy of the external fold of mucous 
membrane of the cervix in its lower right portion. The mucosa is not 
of a uniform color but the lack of uniformity is apparently due to some 
portions being more vascular than others. At the lower border of middle 
transverse fold there is a fibrous tag adherent at each end to fold leav- 
ing a small opening beneath tag. The mucosa of the anterior cervix is 
adherent completely closing cervical canal. The adhesions are not dense 
but apparently of recent origin. This condition is probably a sequel 
of the treatment administered on January 20. The body of uterus is 
five centimeters in length and the wall of body and left horn is much 
thinner than normal and suggests the condition of pregnancy. The left 
horn contains about one hundred twenty-five cubic centimeters of serous 
exudate but no coagulum is present. The mucosa is of a light drab but 
not uniform color. In some portions the vascular network is distinctly 
seen indicating considerable thinning of the overlying mucosa. The 
cotyledons average about three millimeters in diameter and are gray in 
color. The wall of right horn is thicker than that of body and left horn 
but there is some thinning of this wall. Mucosa similar to that of left 
horn. Both oviducts are apparently normal. Right ovary spherical, 
two and one-half centimeters in diameter, contains a cyst-like structure 
one centimeter in diameter and several regressed corpora lutea. Left 
ovary is oval and is four and one-half centimeters in its longest diameter 
and contains a cyst two and one-half centimeters in diameter. Staph. 
pyogenes aureus, and Staph. pyogenes albus were obtained from the sur- 
face of mucous membrane and were also obtained from the deeper layers. 
Histological examination: No tissue is saved from the cervix and 
uterine body. The Mucosa of the left horn varies in thickness from 
thirty-six one hundredths to eight-tenths of a millimeter, (the uterine 
wall is only two or four millimeters thick) and is covered by a simple 
epithelium twenty-five microns high. The stroma of the mucosa is not 
differentiated into two layers but is more densely fibrous than normal. 
The proportion of glands to interglandular tissue is apparently normal. 
A few of the glands show cellular degeneration with numerous lympho- 
cytes in: the gland luminae. Atrophy of the muscle fibers of the internal 
muscular coat is apparent. The mucosa of the right horn varies in 
thickness from one and one-half to four millimeters and is covered by 
an epithelium eighteen to thirty microns high. In places a few vacuoles 
and disintegrating cells are observed in the epithelium. The  sub- 
epithelial cellular zone is more noticeable than in the left horn. The 
center of one cotyledon is depressed and appears to have undergone 
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some induration to a depth of one hundred fifty microns. In another 
cotyledon there is a more deeply seated indurated area about one milli- 
meter in diameter. Beneath this cotyledon are numerous glands with 
atrophic epithelium. The condition of stroma varies in different parts 
of horn. While there is a more or less uniform diffuse fibrosis of the 
stroma the stage of fibrosis varies in different portions. In places the 
inter-glandular tissue is largely fibrous, in others it consists very largely 
of fibroblasts indicating an active condition. Numerous small round 
cell foci averaging about two hundred fifty microns in diameter, are 
seen both in the gland mucosa and region of the cotyledons. The condi. 
tion of the elands varies considerably in different portions of the horn. 
In places the glandular epithelium is apparently normal, in others there 
is shrinking of the nucleus and caryorrhexis with disintegration of the 
cytoplasm. Here numerous small round cells are seen. in the gland 
luminae. 2 

In this case and the remaining three of this series, an attempt was 
-made to stain sections from different portions of the uterus for bacteria 
but we were not able to successfully demonstrate their presence. In 
some of the sections a few scattered small spherical bodies were seen but 
these were not sufficiently numerous to determine whether they were 
cocci or chromidia. In view of the fact that cultures were obtained from 
the deeper layers of the mucosa it is believed that our technique was im- 
perfect or else there were such small numbers of bacteria that they 
were not recognized. 

Case 24. Guernsey cow about five years old. This cow aborted a 
seven months old fetus in September, 1917. A few days afterwards three 
fetal hoofs were washed out of uterus. She soon made an apparent re- 
covery and was bred persistently with failure to conceive. February 1, 
1919, the author made an examination of the cow and recorded that 
vagina contains no excessive exudate. There is a little enlargement of 
the right horn, and right ovary contains a corpus luteum. Animal is 
probably pregnant but not sufficiently advanced to make a_ positive 
diagnosis. February 22, an examination by author found the animal not 
pregnant but the clinical condition was not recorded. She was slaugh- 
tered March 2, 1919. 

Macroscopic examination: The external os is slightly dilated. The 
cervical canal is seven and one-half centimeters in length. There is an 
excess of clear mucus in canal. First transverse fold of mucosa and 
mucosa of anterior cervix shows quite a few petechial hemorrhages. 
Uterine body two and one-half centimeters in length, mucosa of a fairly 
uniform light drab color. Mucosa of left horn of a light drab color. 
The cotyledons are not numerous and those that are present appear 
as a very small slightly elevated grayish area with a depressed center. 
Mucosa of right horn of a fairly uniform light chocolate color. Only 
few cotyledons visible. Near posterior end of horn is a scar-like area, 
grayish white in color, irregularly triangular in shape, two and one-half 
centimeters in length and six millimeters at base. In the anterior end 
of horn there are a few hemorrhagic or acutely congested areas at the 
crest of the folds of mucous membrane; these areas average about six 
by twelve millimeters in size. Both oviducts apparently normal. Left 
ovary is three centimeters in diameter and contains a protruding corpus 
Iuteum one centimeter in diameter. Right ovary is oval, is four centi- 
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meters in its longest diameter and contains a cystlike structure one 
cmtimeter in diameter.. A micrococcus and B. subtilis were obtained 
from the surface and also deeper layers of uterine mucosa. 

Histological examination: Sections are saved only from posterior 
cervix and right uterine horn. No abnormalities are observed in the 
external cervix. The mucosa of right horn varies in thickness from 
three to five millimeters and is covered by an epithelium averaging about 
twenty-five microns in height. The sub-epithelial cellular zone is fairly 
well marked though in places apparently extends to a greater depth into 
the stroma than is normally seen. Numerous lymphocytes are diffusely 
scattered through the stroma and in places foci of small round cells are 
seen. There is marked edema of the stroma and here and there evidence 
of proliferation of the inter-glandular tissue. The glandular changes 
are conspicuous and extensive. They vary from yacuolization of only a 
few cells in a gland tubule to very marked caryorrhexis with disintegra- 
tion of the cytoplasm and marked round cell infiltration of the gland 
luminae. Many of the cotyledons show cicatrization. 

Case 25. Guernsey cow about seven years old. As a heifer this animal 
was bred persistently before she conceived and calved apparently normal- 
ly during the summer of 1915. She was again bred the following De- 
cember and calyed in September, 1916. For the next year and a half 
she was bred irregularly but never conceived; at least abortion was not 
observed during that time. She was treated once during the summer of 
1918, and again once during the fall for a cystic right ovary. There is 
no record of the nature of treatment. February 1, 1919, the author 
examined this cow and made the following notes: There is considerable 
muco-purulent discharge in anterior vagina. External os is slightly 
dilated, mucosa is moist and congested but no apparent hypertrophy of 
external cervix. Uterus not enlarged, walls somewhat flaccid. Right 
ovary contains a cyst. The cyst was dislodged, uterus massaged and 
cervix swabbed with Lugol’s solution of iodine. February 22, animal 
was examined by the author and the following notes recorded. There 
are about one hundred cubic centimeters of cloudy mucus in anterior 
vagina and external os. The external os is open and the mucosa slightly 
congested. Uterus not enlarged, walls flaccid. No cyst can be felt in 
either ovary. The uterus and ovaries were massaged and cervix swabbed 
with Lugol’s solution of iodine: March 22, the following notes were made 
by the author: There are about thirty cubic centimeters of a slightly 
adhesive exudate in anterior part of vagina. The mucosa of cervix 
is slightly congested and there are a few friable adhesions in the pos- 
terior cervical canal. The left uterine horn is somewhat smaller than 
right, the wall is flaccid and noticeably thinner than that of right horn. 
There is a cyst the size of a hazelnut in left ovary. No cyst can be felt 
in right ovary. No treatment was given at this time as an unfavorable 
prognosis was made and the animal was slaughtered March 23, 1919. 

Macroscopic examination: There is an excess of clear mucus in anter- 
jor part of vagina and external os. Cervical canal is seven and one-half 
centimeters in length and contains a small quantity of a clear mucus in 
which a few flakes of pus are seen. The mucosa is not uniform in color 
but shows a few injected areas. There is some hypertrophy of the right 
lateral portion of the second transverse fold with a smal) fibrous tag 
attaching apex of this fold to opposite wall of cervix. Body of uterus 
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is four centimeters in length, and the wall is abnormally thin. The 
mucosa is mottled, of a grayer color than normal and in places the under- 
lying vascular network can be easily seen. No cotyledons can be seen, 
The mucosa of left horn is similar in appearance to that of body only 
here a few cotyledons are present varying in size from three to six milli- 
meters in diameter. The thinning of the wall of this horn is very notice- 
able. Externally, the size of horn is apparently one-half that of right. 
There is a small quantity of a flocculent serous thuid in right horn. The 
mucosa is of a grayer color than normal and the cotyledons are six to 
nine millimeters in size. Their color is a mottled grayish yellow and 
simulate the appearance of a cotyledon in the latter stages of involution. 
Near the middle of right horn is an area about tive centimeters in diam- 
eter, the wall of which is not more than three millimeters thick. In the 
center of this area is a radiating scar. The left ovary contains four 
cysts the largest of which is about two and one-half centimeters in 
diameter. The right ovary contains two cysts, the larger of which is 
about two centimeters in diameter. Cultures from the surface of uterine 
mucosa were sterile. B. coli communior was obtained from the deeper 
layers. 

Histological examination: The mucosa of uterine body varies in 
thickness from three-tenths to eight-tenths of a millimeter and is cov: 
ered by an epithelium averaging about sixteen microns in height. The 
sub-epithelial cellular zone is not distinct and the entire stroma is more 
densely fibrous than normal. The ratio of glands to inter-glandular 
tissue is apparently normal. A few of the more deeply seated glands 
show atrophic epithelium and there are others that show some degenera- 
tive changes of the epithelium with small round cell infiltration of the 
gland luminae. The mucosa of the left horn varies in thickness from 
tive-tenths to one and one-fourth millimeters and is covered) by an 
epithelium twelve to sixteen microns high. The uterine wall varies 
from two to ten millimeters in thickness. Iibrosis of the stroma is more 
or less general but varies in extent in different portions. At places it 
is slight in others it is marked and has resulted in atrophie thinning of 
the mucosa. The condition of the uterine glands also varies. In some 
places they are apparently normal, in others there are degenerative 
changes of the glandular epithelium with small round cell infiltration 
and in still others there are glands with atrophic epithelium. The mu- 
cosa of the right horn yaries in thickness from eight-tenths to two milli- 
meters. The glandular changes are similar to those of the left horn. 
There is a more or less general fibrosis of the stroma but not to the ex 
tent seen in the left horn. 

Case 26. Guernsey cow about eight years old. As a heifer she was 
bred several times before conceiving and calved normally in the spring of 
1914. Her second calf was aborted at about four months in the fall of 
1914. She calved normally again in the fall of 1915 and has been bred 
irregularly since then with failure to conceive, at least abortion has not 
been observed. Cow was slaughtered March 23, 1919. 

Macroscopie examination: There is a yellowish muco-purulent exudate 
in vagina and external os. In the floor of the vagina there is a multi- 
locular cyst five centimeters long, one and one-half centimeters wide by 
six millimeters high. Wxternally, there is no enlargement of the ulerus. 
The external os is closed, cervical canal nine centimeters in length, The 
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transverse folds of the mucosa are congested and there is some hyper- 
trophy of the left lateral portion of the | second fold. Body of uterus is 
four centimeters in length. There are about thirty cubic centimeters of 
a sero-purulent exudate in uterine cavity. The mucosa of body is not 
uniform in color. Upon close examination, areas are seen in which there 
are small irregularly shaped grayish colored foci varying in size from 
that of a pinpoint to one millimeter in diameter. The mucosa of the 
left horn is more uniform in color except at its posterior end where the 
appearance is similar to that of the body. The color of mucosa is of a 
lighter gray color than is normally seen in a cow that has calved. The 
cotyledons vary in size from three to six millimeters and are of a grayish 
yellow color. Both oviducts are apparently normal. The left ovary is 
four and one-half centimeters in diameter and contains a cyst-like struc- 
ture one and one-half centimeters in diameter. Left ovary is four centi- 
meters in diameter. Bb. coli communior was obtained from exudate in 
uterine cavity. Cultures from the deeper layers were negative. 

Histological examination: The epithelium of the cervical mucosa is 
not uniform in appearance. In places it is normal, in others the cells are 
swollen and many of them have lost theix nuclei. Desquamation is ob- 
served in places. Many of the sub-epithelial capillaries are filled with 
blood and small sub-epithelial hemorrhages are seen in places. Local 
areas of edema are also observed. In places there are marked collections 
of cells under the epithelium. Here endothelial cells and lymphocytes 
predominate although there are a few polymorphonuclears and erythro- 
cytes observed. 

The mucosa of the uterine body varies from one to three millimeters 
in thickness and is covered by an epithelium sixteen to thirty microns in 
height. Numerous leucocytes are seen in the process of passing through 
the epithelium. In places the epithelial cells are cloudy and the nuclei 
very faintly stained. The sub-epithelial cellular zone is not sharply 
differentiated but blends gradually with the deeper portion of the stroma. 
There is a marked leucocytic infiltration of the sub-epithelial zone. There 
- are numerous collections of the leucocytes into groups explaining the 
appearance seen in the macroscopic examination. The interglandular 
tissue is thickened but partakes more of the nature of adult connective 
tissue. Only in places is there evidence of active proliferation. The 
glandular changes are marked. Many of the glands are apparently nor- 
mal but many others show marked degenerative and disintegrative 
changes of the epithelium with round ‘cell infiltration of the gland 
luminae. 

Summary: Of the eleven cases presented here, all except numbers 996 
and 17 were clinically sterile. Number 996 was slaughtered because of 
a peri-uterine abscess and number 17 was slaughtered because of abort- 
ing some seven weeks before. The anatomical alterations of the uterine 
mucosa vary in the different animals from slight fibrous thickening of 
the transverse cervical folds with no apparent alterations of the corporal 
and cornual mucosae (case number 18) to an atrophic endometritis 
(cases number 23 and 25). The lesions observed in varying degrees in 
the different cases are mucoid degeneration of the superficial epithelium, 
local and diffuse fibrosis of the uterine mucosae, leucocytic infiltration 
of the stroma and gland luminae and degeneration and disintegration 
of the glandular epithelium with diminution in the number of glands. 
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In the majority of cases the anatomical alterations are comparatively 
few and it is hardly conceivable that failure to breed was the result of 
loss of functional tissue of the uterine mucosae. Of course it is not 
known to what extent the uterine mucosa may be anatomically altered 
and yet remain functional but it may be logically assumed that consid- 
erable alterations are necessary to render the uterus permanently sterile. 
Surely some fibrosis of the mucosae with some loss of uterine glands 
should not render the uterus functionally inactive. This is not nature’s 
way. Theoretically, before arriving at a conclusion (and conclusions 
cannot be drawn until more data are available) we must distinguish 
between the sequelae of an active condition and the effects of a condition , 
still active. Judging from alterations of other functional organs con- 
siderable of the former are compatible with functional activity. This 
thought suggests two problems of research that are vital to the solution 
of the cause of sterility, viz: The alterations of the secretions and their 
effect on the male and female sexual cells, because of an active morbid 
condition of the uterine mucosae and second, the effects of such a con- 
dition on the cyclic functional activity of the ovary. The difficulty of 
obtaining suitable material for this kind of investigation is a great ob- 
stacle in the way of valuable research but the importance of this problem 
impels us to overcome this difficulty. 


REPORT OF POULTRY, SECTION. 


Director R. S. Shaw, 

Dear Sir: 

1. Inheritance of higher fecundity. 

(a) Can one isolate birds from a flock that will breed true to definite 
degrees of fecundity? 

(b) Can one determine the definite degree of laying ability of fowls 
by outward examination of the fowl’s body? 

(c) Is higher fecundity secured through the sire’s side or the dam’s 
side? 

2. Length of time necessary that a male be in the presence of females 
in order to secure fertile eggs. 

(a) Does it vary with breeds of fowls? 

(b) Does it vary with different months of the year? 

(c) Does the age of a fowl make a difference in fertility of eggs? 

3. To determine the anatomical factor in egg production. (Culling). 

4. Does the pedigree of a fowl aid in the determination of high or 
low fecundity? 

5. The value of a simple ration simply fed in order to secure heavy 
egg production. 

The above problems have been considered during the past year. The 
section feels that it is coming closer to the point where poultry culture 
can be reduced to a more exact science. Facts and figures collected upon 
the above problems are on file in the office of the Poultry department. 

-Very truly, 
C. H. BURGESS, 
Poultry Husbandman. 

East Lansing, Michigan, June 30, 1920. 
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REPORT OF THE UPPER PENINSULA EXPERIMENT STATION. 


BY D. L. MCMILLAN, SUPERINTENDENT. 
Director R. S. Shaw: 


Dear Sir: The following is a report of the work done at the Upper 
Peninsula Experiment Station for the fiscal year ending June 30, 1920. 

‘The crops experimental work has been in charge of Mr. G. W. Putnam, 
and the potato disease work in charge of Mr. J. i. Kotila. Their reports 
follow. 


LAND CLEARING. * 


Plans were laid to clear 40 acres of land during the past year but 
labor conditions were such that it was impossible to get the work done 
without an excessive expenditure of money, consequently, but 20 acres 
were put under the plow and the other 20 but partially cleared. 

Considerable work was done in other fields, leveling the land and 
removing stumps and rock. One and a half miles of fence were erected 
which has given us considerable more pasture land. 


CROPS. 


Our efforts are directed quite largely toward producing sufficient ruf- 
fage to keep up a good herd of cattle and a flock of sheep. The greater 
part of the barley that was raised was distributed among the farmers of 
the Upper Peninsula at very reasonable rates for seeding purposes. Our 
intentions are to dispose of a large percentage of the Wolverine Oats 
and Oderbrucker Barley that is being raised this year, in the same way. 

The sunflowers that were put in the silo last fall prov ed so satisfactory 
as dairy feed that a much larger acreage was put in this year. 


LIVE STOCK. 


The Station maintains a herd of high class Holsteins, a flock of sheep 
consisting of pure bred Rambouillets, Hampshires, Shropshires, and the 
different crosses of these. A small flock of Barred Rock chickens, a small 
herd of Duroc Jersey Hogs; also seven horses. It is the policy of this 
Station to sell all surplus stock that is suitable for breeding purposes 
at very reasonable prices to the farmers of the Upper Peninsula. During 
the year two cows, three heifers, four bulls have been sold. 

All of the best ewe lambs were retained in the flock. The wethers, cull 
lambs and ewes were shipped to Chicago. 

A Shropshire ram was purchased from Kniffen & Son, a Hampshire 
ram from Weltch & Son, a Rambouillet ram, 10 Rambouillet ewes and 
6 Shropshire ewes from the Michigan Agricultural College. Every ewe 
in the flock gave birth to one-or more lambs and at the time the sheep 
went to the pasture there were 114% of lambs. Two horses were pur- 
chased in March from the Michigan Agricultural College. 
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BUILDINGS. 


The new horse barn and the office building have been painted and an 
addition built on the west side of the sheep barn, 24x100 feet. This 
provides for the increase in the flock of sheep that is being maintained. 

In April, 1920, the Stranberg farm consisting of 40 acres of land with 
the house and small barn located just west of the Station was purchased. 
This addition gives a house for our crops experimenter and a much need- 
ed increased acreage of land suitable for crops experimental work. 

The reports of G. W. Putnam, Research Assistant in Farm Crops, 
and J. E. Kotila, Research Assistant in Plant Pathology, follow. 


Mr. D. L. McMillan, Superintendent, U. P. Sub. Station. 

I herewith report the experimental crop work at this station for the 

year ending July 1st, 1920. 
_ In 1919 there were nineteen varieties of oats tested. These were 
harvested on August 10th. The three highest yielding varieties were 
Iowa 103, 60-day and Wis. Ped. No. 77. These oats were all of the 60- 
day sort. The exceptionally dry weather during June and July gave a 
season very favorable to the early oat. The Wolverine which is a medium 
early oat compared very favorably with the other varieties tested and 
gave the highest test weight per bushel of any. Wis. Ped. No. 14, a side 
oat selection from the Wisconsin Station gave the lowest yield per plot 
and also the lowest test weight per bushel. 

There were ten varieties of spring wheat harvested on August 15th., 
all of which were of very poor quality due to the dry weather in July 
and also a severe epidemic of Black Stem rust (puccinia graminis). Of 
the ten varieties tested a strain of Marquis from the Ottawa, Canada, 
station gave the best returns. It, however, tested only 51 pounds per 
bushel. The lowest yielding variety was a hybrid sort obtained from 
the Wisconsin station. It tested 42 pounds per bushel. 

Three varieties of barley were tested. Oderbrucker, Michigan 2-row 
and Michigan Black Barbless. The Michigan Black Barbless gave the 
highest yield per acre, however, the season was very unfavorable for 
barley. None of the barleys tested came up to the yield in an average 
year. 

A cost account was kept of the production and harvesting of an acre 
of rutabagas. With the labor situation of 1919, the figures given would 
not apply to an average season. The total cost of production per acre 
was $38.10 and the cost’ of harvesting and storing $34.50 making a total 
of $72.60 with a yield of 20 tons per acre, making a cost of $3.68 per ton. 

One acre of sunflowers were grown for silage material. A yield of 
approximately 20 tons was obtained. 

Two acres were devoted to experimental potatoes, Mr. J. W. Weston 
and Mr. J. KE. Kotila cooperating on this work. The following cultural 
plots were harvested, not working before plants were up vs. working 
every five days before plants were up, shallow to deep cultivation, ys. 
deep to shallow, flat culture, vs. hill culture. Variety testing was con- 
fined to five varieties, Green Mountains, Idaho Rurals, Rurals, Russet 
Burbank and Early Ohios. Acid phosphate was applied at the rate of 
500 pounds and 250 pounds per acre, vs. no application. Plots were 
treated for scab and black seurf control with Mercurie chloride and for- 
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malin, vs. no treatment. Green sprouted, vs. unsprouted seed was tried 
on two different dates of planting. In addition to this work 250 tubers 
were planted as tuber units representing six varieties, the intention 
being to make selections of these units to establish certified seed of the 
varieties important to the Upper Peninsula. 

The following experimental plots have been planted in 1920 to form 
the basis of this year’s work. The same varieties of oats tested in 1919 
are again in the test in addition. Five new varieties obtained from Upper 
Peninsula farms are included also a rate of seeding test of from two to 
five bushels per acre: 

The Marquis Spring Wheat seems to be the variety best suited to the 
area so the general testing of varieties has been discontinued and only 
new promising sorts will be tried in comparison with the Marquis as a 
standard. Hight different dates of seeding were tried for Marquis Spring 
Wheat ranging one week apart from April 20th to June 7th. 

Fourteen different dates of planting winter wheat is being tried rang- 
ing from August 13th to October 24th, the object being to determine 
what effect date of seeding has on winter killing. 

The barley test of 1919 is being repeated for 1920. In addition a rate 
of seeding test is planted ranging from one and one-half to three and 
one-half bushels per acre. 

Seven varieties of field peas are being tested for yield of forage and 
threshed peas. Also a rate of seeding test to determine the best rate to 
seed for forage and threshed grain ranging from two to four bushels per 
acre. 

Work with sunflowers was confined to time of planting, distance apart 
of spacing rows and rate of seeding for best silage production. 

Ten different kinds of annual forage crops are being tested as to their 
suitability for annual hay in the Upper Peninsula. ’ 

The potato work of 1919 is being continued for 1920 with elaboration 
on the tuber unit work; the desire being to isolate superior strains free 
from certain classes of potato diseases. Mr. Weston and Mr. Kotila 
continue to cooperate. 

In addition to the station work, cooperative tests are being conducted 
in the various counties of the Upper Peninsula with oats, barley and al- 
falfa; also quite extensive work in cooperation with Professor J. A. 
Jeffery on muck soil in the Seney swamp area. 

Yours very truly, 
mora G.-W--PUTNANE 
Research Assistant in Farm Crops. 


POTATO DISEASE INVESTIGATIONS. 


As a result of the demands of the Upper Peninsula farmers, the in- 
vestigation of potato diseases was commenced in 1919 at the Upper 
Peninsula Experiment Station, under the supervision of Dr. G. H. 
Coons, Plant Pathologist of the Michigan Agricultural Experiment 
Station at East Lansing. 

The work during the 1919 season consisted of seed treatment experi- 
ments for the control of seed-borne diseases such as Seab and Black 
Seurf (Rhizoctonia) and experiments on the Blackleg, Mosaic, Leaf Roll 
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and Streak diseases of the potato. Experiments were also conducted to 
determine whether the Leaf Hopper, Empoasca mali, was responsible 
for the burning of the tips and margins of the leaves commonly known 
as “tipburn.” As Blackleg during seasons favorable to the disease 
results in losses of from 10 to 75%, the major part of the time was spent 
investigating this disease. Hill selections were also made during the 
growing season to determine whether Mosaic, Leaf Roll and Streak 
diseases are disseminated from diseased to neighboring hills, the tubers 
from these selections being saved for 1920 planting. 

The work during the 1920 season has been a continuation of the work 
started in 1919 and in addition has been supplemented by life history 
studies of the Potato Leaf Hopper, Empoasca mali, and spraying experi- 
ments with Bordeaux mixture for its prevention. Experiments were also 
conducted to determine whether potato diseases are disseminated by 
potato plant lice and leaf hoppers. 

The field work has been supplemented by work in the laboratory on 
isolation and study of the causal organisms of the various potato dis- 
eases, approximately one-half of the investigator’s time being devoted 
to field work and one-half to laboratory researches. 


J. HE. KOTILA, 
Research Assistant in Plant Pathology. 


BULLETINS 


OF THE 


Agricultural College Experiment Station 


ISSUED DURING THE 


YEAR ENDING JUNE 30, 1920. 


COMMERCIAL FEEDING STUFFS. * 


Anprew J. Parren, C. F. Barnum, E. F. Bercer, A. L. Lewis, 
AND M. L. GReTTENBERGER. 


The present feeding stuffs law (Act 91, P. A. 1917) became operative 
April 1, 1918: As the full text of the act was printed in Bulletin No. 
279 only the main provisions will be discussed. Copies of the law will 
be furnished upon request. 


Label. Fvery iot or parcel of “commercial, feeding stuffs” shall bear 
on the bags or tags attached thereto a statement certifying, 1st, the 
net weight of the contents of the package, lot, or parcel; 2nd, the name, 
brand or trademark; 3rd, the name and principal address of the manu- 
facturer or person responsible for placing the commodity on the market; 
4th, the minimum percentage of crude protein, the minimum percentage 
of crude fat and the maximum percentage of crude fibre; 5th, the specific 
name of each ingredient used in its manufacture. 


Registration. -All “commercial feeding stuffs” within the meaning of 
the act must be registered annually, on or before January 1st or before 
the feed is placed on sale and the license fee is $20.00 per brand. 


Samples not required. The forwarding of samples at the time of ap- 
plying for license is not necessary except when requested by the adminis- 
trative officer. 


Registration may be refused or cancelled. The administrative officer 
may refuse to license a brand if the name appears to be deceptive or mis- 
leading. He also has power to cancel a license if it appears, at any time, 
that any of the provisions of the law have been violated. 


Materials exempt from license fee. Unmixed whole seeds and grains; 
unmixed meals made directly from the entire grains of corn, wheat, 
rye, barley, oats, buckwheat, flaxseed, kafir and milo; corn and oats 
feed made by grading together the pure grains of corn and oats; wheat 
rye and buckwheat brang or middlings when unmixed with other mater- 
ials; whole hays, straws, ensilage and corn stover when unmixed with 
other materials and all materials containing 60 per-cent or more of 
water. 

The definitions adopted by the Association of Feed control Officials 
will be considered official in Michigan, and it is expected that the manu- 
facturers will adhere to them as closely as possible. 
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RULES. 


The following rules were passed by the State Board of Agriculture at 
a meeting held March 20, 1918, in East Lansing, Michigan: 

Rute No. 1. “Wheat Bran with Screenings not exceeding Mill Run” 
is interpreted as meaning bran to which has been added, by a separate 
process, the whole or a part of the screenings separated from the particu- 
lar lot of wheat producing the bran. The Screenings may or may not 
be reduced. 

Rute No. 2. “Wheat Middlings with Screenings not exceeding Mill 
Run” is interpreted as meaning middlings to which have been added, by 
a separate process, the whole or a part of the screenings separated from 
the particular lot of wheat producing the middlings. The screenings 
may or may not be reduced. 


Rute No. 3. “Wheat Bran and Wheat Middlings fen labelled as 
containing “Screenings not exceeding Mill Run” are considered to be 
“Commercial Feeding Stuffs” within the meaning of the law and subject 
to license. This rule shall take exect April 1st, 1918. 


Rute No. 4. “Statement of Guaranteed Analysis. Section 2 of the 
Feeding Stuffs law is interpreted to mean that only the minimum guar- 
antees for Protein and Fat and the maximum guarantee for Crude Fiber 
may be stated on the labels. The sliding guarantee is prohibited. This 
rule shall take effect April Ist, 1918.” 


THE FOLLOWING ADDITIONAL RULES WERE PASSED BY THE STATE BOARD OF 
AGRICULTURE ON MAY 21ST, 1919. 


Rute No. 5. Inert Materials. It is permissible to use grit, oyster 
shells, charcoal, and similar materials in compounding poultry feeds, 
providing, that not more than five (5) per cent of such inert material 
is used. The words “grit,” “charcoal,” etc., must constitute a part of 
the brand name of all feeds containing these ingredients and must be 
printed in the same size and face of type as the balance of the name, as 
PRIME POULTRY FEED WITH GRIT AND CHARCOAL. 


Rute No. 6. Seeds, Field Seeds, Miscellaneous Seeds. These terms 
will not be accepted in the list of ingredients to cover a mixture of weed 
seeds. When such seeds are used in excess of five (5) per cent, the 
common name of each variety of seed Inust be given on the registration 
form and also on the tag or label. When used in amount less than five 
(5) per cent they may be registered as screenings providing the SOUTCE 
of the screenings is given, as “clover screenings,” “wheat screenings,” 
ete: 

Rue No. 7. Screenings. Screenings if sold as such without grinding, 
need not be licensed. If ground, they become a mixed meal and must 
be registered and labeled. 


Rutp No 8. Oat Feed. This term will not be accepted when used 
to indicate any material other than whole or ground oats. Mixtures of 
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oat shorts, oat middlings and oat hulls will not be accepted under the 
term and the name of each separate ingredient will be required. 

Rute No. 9. Changing Guarantees. Guarantees either as regards 
composition nor ingredients will be changed only upon application by 
the manufacturer accompanied with a statement of the reasons for 
making such change. The old license certificate must be surrendered 
before a new one will be issued. 

Ruts No. 10. Unlicensed Feed. When any unlicensed “commercial 
feeding stuffs” as defined in section 1 of the law is found being offered 
for sale, the agent~o1r dealer offering the feed for sale is notified and 
advised to remove it from sale. Those failing to accept the advice and 
heed the notice will be reported for violation of the law. 

Rute No. 11. Samples not meeting Giuarantee. In the case of ap- 
preciably deficient or of adulterated samples the manufacturer is given 
ten days’ advance notice in which to file objections. A portion of the 
official sample is furnished if requested. As soon as the deficiency or 
adulteration is detected, the agent or person offering the feed for sale 
is notified and advised to remove it from sale. Those failing to accept 
this advice will be reported for violation of the law. 

Rute No. 12. Discarding or Substituting Samples. All requests for 
discarding or substituting samples will be refused unless an error on the 
part of an agent of the State Board of Agriculture can be shown. 

Rute No 13. Prosecutions. Original shippers of unlicensed, adulter- 
ated or misbranded feeds will be prosecuted in all cases where it is 
possible to do so either under the State law or through co-operation 
with the United States Department of Agriculture under the Federal 
Food and Drugs Act. Local dealers, however, are directly responsible 
under the law for the feed they offer for sale and will be held accountable 
for failure of such feed to meet the reauirements of the law, especially 
for selling a feed when notified to withdraw it from sale. 

tuLE No. 14. Statement of Ingredients. The attention of those de- 
siring to register feeds for sale in this State is especially directed to 
the requirement of the law regarding the declaration of ingredients. 
Hach and every substance used in compounding feed must be given in the 
list of ingredients without regard to the purpose for which it may be used. 

Rue No. 15. Net Weight. The law requires that the “net weight of 
the package lot or parcel” be stated on the label. A statement of the 
gross weight only, will be considered to be a case of misbranding and 
dealt with accordingly. 

Rute No. 16. Fees. The license fee, required by law, is twenty dol- 
lars ($20.00) per brand. This should be paid on or before January Ist of 
each year or before the feed is placed on sale. All requests for a reduc- 
tion of the license fee when the registration is made after the first of the 
year will be refused. 

Rute No. 17. Rebates. The Michigan feed law makes no provision 
for the payment of rebates to cover deficiencies and although this practice 
often shows the good intention of the manufacturer, the payment of 
such rebates will have no bearing on any subsequent action which may 
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be taken in casés of violation of the law. When rebates are paid, dealers 
will be expected to prorate them to the purchasers so that the consumers 
may receive their benefit. 


POINTS OF INTEREST TO DEALERS. 


Represent only Reliable Firms and before purchasing feed for resale 
in Michigan, find out if the particular feed has been properly licensed 
by the manufacturer, broker, or party responsible for its shipment into 
the State. The State law has no jurisdiction over parties residing out- 
side of the State and the only way they can be reached is through 
the U. S. Department of Agriculture for a violation of the Federal Food 
and Drugs Act. Failure to license a feed in Michigan would not be a 
violation of the Federal law and if properly tagged, shipment into the 
State cannot be prevented. The Michigan law becomes operative only 
when such feed is offered for sale within the State. Ignorance of the 
provisions of the law is not sufficient grounds for defense. When the 
inspectors find an unlicensed feed being offered for sale the dealer is given 
written notice and requested to discontinue the sale until the person or 
concern responsible for shipping the product into the State has com- 
plied with the requirements of the law. Dealers who continue to sell 
unlicensed feeds after due notice has been given will be held responsible 
and evidence of the violation of the feeding stuffs law will be submitted 
to the Prosecuting Attorney in the county wherein the violation occurs. 

The feeding stuffs law requires that when feed is offered for sale in 
bulk the dealer shall keep on hand cards upon which shall be printed 
the information indicated under paragraph two, page three, and upon 
request the purchaser shall be furnished with such a card. This require- 
ment applies to all sales no matter how small and must be fulfilled by 
dealers and grocers who make a practice of selling feeds from open 
barrels or tubs. That no hardship may be worked on those handling 
but small quantities of feed, the administrative officer holds that the 
law is complied with if the dealer attaches to the container from which 
the feed is sold a placard giving the information above specified. _ 

Frequently it occurs that carload shipments reach their destination 
untagged. In such cases the dealer should telephone or telegraph the 
manufacturer or jobber immediately for proper tags and insist upon 
getting them at once as the sale of untagged feeds is not permissible 
under any circumstances. Tags sent forward by mail or placed in a 
carload of feed but not attached to the bags should be put on as the car 
is unloaded. Some responsible person should give the matter of proper 
tagging careful attention rather than trust it to some irresponsible 
laborer. 

Retain Freight Bills. The State inspectors of feeding stuffs are also 
federal inspectors and authorized to take samples of shipments made in 
violation of the Federal Food and Drugs Act. In order to establish 
evidence of interstate shipment it is necessary to secure copies of the 
freight bill, bill of lading and bill of sale covering a shipment. Dealers 
should, therefore, keep on file all the documents and papers relating in 
any way to all interstate shipments of feed stuffs. 
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POINTS OF INTEREST TO PURCHASERS. 


Consult the annual bulletin and find out what companies are most con- 
sistently meeting their guarantees. 

Do not buy a feed simply because it is cheap without comparing the 
guaranteed analysis with that of other feeds that may be available and 
also examine it carefully to determine, if possible, the ingredients of 
which it is composed. In these times of high prices, one should consider 
these points carefully. 

Do not send samples for analysis without first writing for instructions 
on how to secure a representative sample. A sample from one bag or a 
small handful taken from the top of several bags is not representative 
and an analysis of such a sample would be of no value. The cost of mak- 
ing an analysis is considerable and we cannot take the time to analyze 
samples that are not representative of the lot from which they were 
taken. Our inspectors are continually collecting samples of feeding 
stuffs and in many cases we can furnish information concerning a 
particular brand of feed without making another analysis. 

When purchasing feed in car lots, an inspector will be sent to draw 
samples if the office of the chemist in charge is notified upon arrival of 
the car. 

Do not accept feed in untagged or unlabeled bags except such feeds 
as are exempt from license as heretofore mentioned. An untagged pack- 
age gives the purchaser no guarantee as to analysis or ingredients and 
furthermore the product is sold in violation of the feeding stuffs law. 
Such cases should be brought to the attention of the office of the chemist. 

When buying bulk feeds that are subject to license, demand of the 
seller a printed guarantee giving the chemical analysis and ingredients— 
the law provides that the purchaser may have this information. 


CO-OPERATION WITH U. 8S. DEPARTMENT OF AGRICULTURE. 


Through a plan of cooperation devised by the U. S. Department of 
Agriculture the State inspectors are empowered to collect samples from 
interstate shipment of feed stuffs found in Michigan under the Food 
& Drugs Act. In this cooperative work fifteen cases were referred 
to the laboratory of the central inspection district in Chicago; eleven 
of the samples were collected on account of deficiencies in protein, and 
four were taken at the suggestion of the Chief Inspector of the central 
inspection district. 


DEFINITIONS. 


The following definitions of Feeding Stuffs and by-products used for 
feeding purposes have been adopted by the Association of Feed Control 
Officials of the United States at their several meetings, and, in the in- 
terests of uniformity, it is urged that all manufacturers and millers ad- 
here to them as closely as possible in labeling the feeds intended for sale 
in Michigan. 

Meal is the clean, sound, ground product of the entire grain cereal or 
seed which it purports to represent. 

Chop is a ground or chopped feed composed of one or more different 
cereals or by-products thereof. If it bears a name descriptive of the kind 
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of cereals, it must be made exclusively of the entire grains of those 
cereals. 
Screenings are the smaller imperfect grains, weed seeds and other 
foreign material having feeding value, separated in cleaning the grain. 
Alfalfa Meal is the entire alfalfa hay ground, and does not contain an 
admixture of ground alfalfa straw or other foreign materials. 


ANIMAL PRODUCTS. 


Blood Meal is ground dried blood. 

Cracklings are the residue after partially extracting the fats and oils 
from the animal tissue. If they bear a name descriptive of their kind, 
composition or origin, they must correspond thereto. 

Digester Tankage is the residue from animal tissue exclusive of hoof 
and horn, specially prepared for feeding purposes by tanking under live 
steam, drying under high heat, and suitable grinding. If it contains 
more than 10 per cent of phosphoric acid (P.O,), it must be designated 
Digester Meat and Bone Tankage. 

Meat Scrap and Meat Meal are the ground residues from animal tissue © 
exclusive of hoof and horn. If they contain more than 10 per cent of 
phosphoric acid (P,O,), they must be designated Meat and Bone Scrap, 
and Meat and Bone Meal. If they bear a name descriptive of their kind, 
composition or origin, they must correspond thereto. 


BREWERS’ AND DISTILLERS’ PRODUCTS. 


Brewers’ Dried Grains are the properly dried residue from cereals ob- 
tained in the manufacture of beer. 

Distillers’ Dried Grains are the dried residue from cereals obtained in 
the manufacture of aleohol and distilled liquors. The product shall bear 
the designation indicating the cereal predominating. 

Malt Sprouts ave the sprouts of the barley grain. If the sprouts are 
derived from any other malted cereal, the source must be designated. 


BUCKWHEAT PRODUCTS. 


Buckwheat Shorts or Buckwheat Middlings are that portion of the 
buckwheat grain immediately inside of the hull after separation from the 
flour. 

CORN PRODUCTS. 


Corn Bran is the outer coating of the corn kernal. 

Corn Feed Meal is the by-product obtained in the manufacture of 
cracked corn, with or without aspiration products added to the siftings, 
and is also the by-product obtained in the manufacture of table meal from 
the whole grain by the non-degerminating process. 

Corn Germ Meal is a product in the manufacture of starch, glucose 
and other corn products, and is the germ layer from which a part of the 
corn oil has been extracted. 

Grits are the hard, flinty portions of Indian corn, without hulls and 
germ. 

Corn Gluten Meal is that part of commercial shelled corn that remains 
after the separation of the larger part of the starch, the germ and the 
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bran, by the processes employed in the manufacture of cornstarch and 
glucose. It may or may not contain corn solubles. 

Corn Gluten Feed is that portion of commercial shelled corn that re- 
mains after the separation of the larger part of the starch and the germ 
by the processes employed in the manufacture of cornstarch and glucose. 
It may or may not contain corn solubles. 

Hominy Feed, Hominy Meal or Hominy Chop is a kiln-dried mixture 
of the mill run bran coating, the mill run germ, with or without a partial 
extraction of the oil and a part of the starchy portion of the white corn 
kernel obtained in the manufacture of hominy, kominy grits and corm 
meal by the degerminating process. 

Yellow Hominy Feed, Yellow Hominy Meat or Yellow Hominy Chop is 
a kiln-dried mixture of the mill run bran coating, the mill run germ, 
with or without a partial extraction of the oil and a part of the starchy 
portion of the yellow corn kernel obtained in the manufacture of yellow 
hominy grits and yellow corn meal by the degermination process. 


OIL CAKE. 


Oil Cake is the residue cake obtained after extraction of part of the 
oil by crushing, cooking and hydraulic pressure from seeds screened anc 
cleaned of weed seeds and other foreign materials by the most improved 
commercial processes. When used alone the term “oil cake” shall be un- 
derstood to designate the product obtained from partially extracted, 
screened and cleaned fiaxseed. When used to cover any other product, 
the name of the seed from which it is obtained shall be prefixed to “oil 
cake.” 

Ground Oil Cake is the product cbtained by grinding oil cake. When 
used alone, the term “ground oil cake” shall be understood to designate 
the product obtained from partially extracted, screened and cleaned flax- 
seed. When used to cover any other product the name of the seed from 
which it is obtained shall be prefixed to “ground oil cake.” 


COTTONSEED PRODUCTS. 


Cottonseed Meal is a product of the cottonseed only, composed princi- 
pally of the kernal with such portion of the hull as is necessary in the 
manufacture of oil; provided that nothing shall be recognized as cotton- 
seed meal that does not conform to the foregoing definition and that does 
not contain at least 36 per cent of protein. 

Choice Cottonseed Meal must be finely ground, not necessarily bolted, 
perfectly sound and sweet in odor, yellow, free from excess of lint and 
must contain at least 41 per cent of protein. 

Prime Cottonseed Meal must be finely ground, not necessarily bolted, of 
sweet odor, reasonably bright in color, yellow, not brown or reddish, free 
from excess of lint, and must contain at least 38.6 per cent of protein. 

Good Cottonseed Meai must be finely ground, not necessarily bolted, of 
sweet odor, reasonably bright in color, and must contain at least 36 per 
cent of protein. 

Cottonseed Feed is a mixture of cottonseed meal and cottonseed hulls 
containing less than 86 per cent of protein. 

Cold Pr essed Cottonseed is the product resulting from subjecting the 
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whole undecorticated cottonseed to the cold pressure process for the ex- 
traction of oil, and includes the entire cottonseed less the oil extracted. 
Ground Cold Pressed Cottonseed is the ground product resulting from 
subjecting the whole undecorticated cottonseed to the cold pressure pro- 
cess for the extraction of oil, and includes the entire ground cottonseed 
less the oil extracted. 


LINSEED AND FLAX PRODUCTS. 


Linseed Meal is the ground product obtained after extraction of part 
of the oil from ground flaxseed screened and cleaned of weed seeds and 
other foreign materials by the most improved commercial processes, 
provided that the final product shall not contain over 6 per cent of weed 
seed and other foreign materials and provided further that no portion 
of the stated 6 per cent of weed seeds and other foreign materials shall 
be deliberately added. 

Oil Meal is the ground product obtained after the extraction of part 
of the oil by crushing, cooking and hydraulic pressure, or by crushing, 
heating and the use of solvents from seeds which have been screened 
and cleaned of weed seeds and other foreign materials by the most im- 
proved commercial processes. When used alone the term “Oil Meal” 
shall be understood to designate linseed meal as defined. When used to 
cover any other product the name of the seed from which it is obtained 
shall be prefixed to the words “oil meal.” 

Old Process Oil Meal is the ground product obtained after extraction 
of part of the oil by crushing, cooking and hydraulic pressure from seeds 
screened and cleaned of weed seeds and other foreign materials by the 
most improved commercial processes. When used alone the term “Old 
Process Oil Meal” shall be understood to designate linseed meal as de- 
fined, made by the old process. When used to cover any other product 
the name of the seed from which it is obtained shall be prefixed to “old 
process oil meal.” 

New Process Oil Meal is the ground product obtained after extraction 
of part of the oil by crushing, heating and the use of solvents from seeds 
screened and cleaned of weed seeds and other foreign materials by the 
most improved commercial processes. When used alone “New Process 
Oil Meal” shall be understood to designate linseed meal as defined. 
made by the new process. When used to cover any other product the 
name of the seed from which it is obtained shall be prefixed to “new 
process oil meal.” 

Flax Plant By-Product is that portion of the flax plant remaining after 
the separation of the seed, the bast fibre and a portion of the shives, and 
consists of flax shives, flax pods, broken and immature flax seeds and the 
cortical tissue of the stem. 

Ground Flaxseed of Flaxseed Meal is the product obtained by grinding 
flaxseed which has been screened and cleaned of weed seeds and other 
foreign material by the most improved commercial processes, provided 
that the final product shall not contain over 4 per cent of weed seeds 
and other foreign materials, and provided further that no portion of 
the stated 4 per cent of weed seeds and other foreign materials shall be 
deliberately added. 

Unscreened Flaxseed Oil Feed is the ground product obtained after ex- 
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traction of part of the oil from unscreened flaxseed by crushing, cooking 
and hydraulic pressure, or by crushing, heating and the use of solvents. 
When sold without grinding the unground product shall be designated 
as “unscreened flaxseed oil feed cake.” 

Ingredients of Unsereened Flaxseed Oil Feed—Ground cake from par- 
tially extracted flaxseed and foreign seeds (wheat, wild buckwheat pigeon 
grass, wild mustard, etc) 

Screenings Oil Feed is the ground product obtained after extraction of 
part of the oil by crushing, cooking and hydraulic pressure, or by crush- 
ing, heating and the use of solvents from the smaller imperfect grains, 
weed seeds and other foreign materials having feeding value separated 
in cleaning the grain. The name of the grain from which the screenings 
are separated shall be prefixed to “screenings oil feed.” 


OAT PRODUCTS. 


Oat Groats are the kernals of the oat berry. 

Oat Hulls are the outer chaffy coverings of the oat grain. 

Oat Middlings are the floury portion of the oat groat obtained in the 
milling the rolled oats. 

Oat Shorts are the covering of the oat grain lying immediately inside 
the hull, being a fuzzy material carrying with it considerable portions 
of the fine floury part of the groat obtained in the milling of rolled oats. 

Clipped Oat By-Product is the resultant by-product obtained in the 
manufacture of clipped oats. It may contain light, chaffy material 
broken from the ends of the hulls, empty hulls, light, immature oats and 
dust. It must not contain an excessive amount of oat hulls. 


PEANUT PRODUCTS. 


Peanut Oil Cake is the residue after the extraction of part of the oil 
by pressure or solvents from peanut kernels. 

Peanut Oil Meal is the ground residue after the extraction of part of 
the oil from peanut kernels. 

Unhulled Peanut Oil Feed is the ground residue obtained after extrac- 
tion of part of the oil from whole peanuts, and the ingredients shall be 
designated as “peanut meal and hulls.” 


RICE PRODUCTS. 


Rice Bran is the cuticle beneath the hull. 
Rice Hulls are the outer chaffy coverings of the rice grain. 
Rice Polish is the finely powdered materials obtained in polishing the 
kernel. 
WHEAT PRODUCTS. 


Wheat Bran is the course outer coatings of the wheat berry obtained 
in the usual commercial milling process from wheat that has been cleaned 
and scoured. ; 

Shorts or Standard Middlings are the fine particles of the outer and 
inner bran separated from bran and white middlings. 

Wheat White Middlings or White Middlings are that part of the offal 
of wheat intermediate between shorts or standard middlings and red dog. 


a 
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Shipstuff or Wheat Mixed Feed is a mixture of the products other than 
the flour obtained from the milling of the wheat berry. 

Red Dog is a low grade wheat flour containing the finer particles of 
bran. 

Wheat Bran with Mill Run NSereenings is pure wheat bran plus the 
screenings which were separated from the wheat used in preparing said 
bran. 

Wheat Bran with Screenings not Exceeding Mill Run is either wheat 
bran with the whole mill run of screenings or wheat bran with a portion 
of the mill run of screenings, provided that such portion is not an inferior 
portion thereof. 


MISCELLANEOUS PRODUCTS. 


Palm Kernel Gil Meal is the ground residue from the extraction of part 
mixture of cereals, malt and malt sprouts (sometimes cottonseed meal) 
obtained in the manufacture of yeast or vinegar and consists of corn or 
corn and rye from which of most the starch has been extracted, together 
with malt added during the manufacturing process to change the starch 
to sugars, and malt sprouts (sometimes cotton seed meal) added during 
the manufacturing process to aid in filtering the residue from the wort 
and serve as a source of food supply for the yeast. 

Palm Kernel Ou Meal is the ground residue from the extraction of part 
of the oil by pressure or solvents from the kernel of the fruit of the 
Hlaeis guineensis of Klaeis malanococea. 

Ivory Nut Meal is ground ivory nuts. 


TENTATIVE DEFINITIONS. 


Barley Feed is the entire by-product resulting from the manufacture of 
pearl barley made from clean barley. 

Barley Mixed Iced is the entire offal from the milling of barley flour 
from clean bariey and is composed of barley hulls and barley middlings. 

Dried Bect Pulp is a material obtained by drying the residue from 
sugar beets which have been extracted in the process of manufacturing 
sugar and shall not contain excessive amounts of crowns, tails or sand. 

Cocoanut Oil Meal is the ground residue from the extraction of part 
of the oil from the meat of the cocoanut. 

Wheat Bran consists of the coarse outer coatings of the kernel ob- 
tained in the usual commercial process of milling from wheat that has 
been cleaned and scoured. 

Shorts or Standard Middlings consists mostly of the fine particles of 
bran and germ and. contains very little of fibrous offal obtained from the 
“tail of the mill.” 

Gray~(or total) Shorts consists of the fine particles of the outer bran, 
the inner of “Bee-wing” bran, the germ and the offal or fibrous material, 
obtained in the last reductions in milling. 

White Shorts or White Middlings consists of a smaller portion of the 
fine bran particles and the germ and a much greater portion of the fibrous 
offal from the “tail of the mill.” 

Red Dog consists of a mixture of low-grade flour, fine particles of bran 
and the fibrous offal from the “tail of the mill.” 

Wheat Mixed Feed consists of pure wheat bran and the gray or total 
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shorts or middlings combined in the proportions obtained in the usual 
process of commercial milling. 

Wheat Bran and Standard Middlings consists of the two commodities 
as defined above mixed in the proportions obtained in the usual process 
of commercial milling. 


(Nore—If to any of the foregoing brands of feed there should be added screenings, or scourings 


as hereinafter defined, either ground or unground, bolted or unbolted, such brand shall be so registered, 
labeled and sold as clearly to indicate this fact. The word “Screenings” or “Scourings,”’ as the case 
may be, shall appear as a part of the name or brand and shall be printed in the same size and face of 
type as the remainder of the brand name.) 

Screenings consists of the smaller imperfect grains, weed seeds and 
other foreign materials having feeding value separated in cleaning the 
grain. 

Scourings consists of such portions of the cuticle, brush, white caps} 
dust smut, and other materials as are separated from the grain in the 
usual commercial process of scouring. 


COURT CASES. 


Two cases of violation of the law were prosecuted during the year. 

The first instance was against the Watson-Higgins Milling Co., Grand 
Rapids, Michigan, for shipping unlicensed and untagged hog feed. The 
shipment in question was made to the Whalen Grain & Produce Co., 
Sparta, Michigan, and was invoiced as “Corn feed meal.” <A corrected 
invoice sent later listed the shipment as “Hog meal.” Examination 
of the sample showed it to be composed of corn feed meal, wheat, oats, 
buckwheat and screenings. Notice of the violation was sent to Watson- 
Higgins Milling Co. They failed to make any explanation of the viola- 
tion and the evidence was accordingly presented to the prosecuting 
attorney of Kent County. The case was tried before Justice Beebe at 
Sparta who rendered a decision for the people and imposed a fine of $25. 

An appeal was made to the Circuit Court but the Judge ruled the 
case out on technical grounds. 

The second case was against the Wm. A. Coombs Milling Co., Cold- 
water, Michigan. This company persisted in shipping “Wheat bran with 
screenings not exceeding mill run” without complying with the law. One 
shipment was found being offered for sale by the Bronson Milling Co., 
Bronson, Michigan in which the screenings were present in large quan- 
tities. Complaint was accordingly made and before the case came to 
trial an officer of the company appeared before the Justice, plead guilty 
and paid the fine of $25.00 that was imposed. They also complied with 
the law and took ont a license, thus permitting the sale of the bran and 
screenings. 

4] 


322 STATE BOARD OF AGRICULTURE. 


DISCUSSIONS OF RESULTS. 


In the following tables are given the results of analyses of 1530 feeds, 
twenty-two of which are not “subject to license.. Of the 1508 licensed 
feeds 97 (6. 47 ) were below guarantee in protein; sev enty -two (4.8%) 
were deficient in crude fat and one hundred twenty-six or 8.4% con- 
tained an excess of crude fiber. These figures show a very satisfactory 
reduction in the number of violations of the feeding stuffs law. There 
has been a steady decrease east year in the number of feeds that have 
failed to conform to guarantee as is shown by the following table: 


Year ending July 1, 1916 1917 1918 1919 
BAL) ChHCICUL IN sPLOUCIMe apa. ein cselee terete lor cee aan ceo) eeu 15% 11% 3% 6.4% 
[DY Na Verera nh rangi ts CRI Pe me Te eo eae 11°.5 8 e725 4.8 
IFIX@CSSUOR TUDE: rey cictel need ie savle peters sasee ie a: lous js “ge pavans, Sele 3 ae0 9.9 fast L275 8.4 


In making these computations the following allowances for varia- 
tions from guarantee were made, protein 1.0 per cent, fat 0.5 per cent 
and fiber 1. 0 per cent. 

All samples of mixed feeds were examined microscopically to een 
mine the ingredients and those identified are given in the table of analyses. 
It is not claimed that every ingredient in each feed was identified as a 
material could be present in so small a quantity as to make its identifica- 
tion almost if not quite impossible. 

The term “Oat meal mill by-products” will frequently appear in the 
list of ingredients. In all cases this refers to oat hulls, oat shorts and oat 
middlings in the proportion, presumably, in which they occur as by- 
products in the manufacture of oat meal, which is approximately as fol- 
lows: oat hulls 90 per cent, oat shorts 8 per cent, oat middlings 2 per 
cent. This product is essentially oat hulls and the analysis shows it to 
possess only a very slightly higher feeding value than the clear hulls. 

Concerning samples No. B 4448 Ryde’s Milk Mash and No. B 4853 
Ryde’s Cream Calf Meal, Ryde & Co., in explanation for the- high crude 
fiber results, state that they received a poor grade of alfalfa meal, some 
of which was used before the poor quality was detected and further 
that in moving the new plant some difficulties were experienced with labor 
and machinery. 

A discussion of the results for each class of feeding-stuffs follows: 


COTTONSEED MEAL. 


One hundred forty-three samples of cottonseed meal, 37 more than 
last year, were analyzed. A great majority of these were the “good” 
grade, guaranteed to contain 36 per cent protein. This is the lowest 
grade of meal recognized and is made by adulterating the higher grade 
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meals with hulls by adding hulls to the kernals before pressing out 
the oil. 

During the first year of feed inspection, by this office, practically all 
of the cottonseed shipped into the State was tagged as 41 per cent meal 
but the actual quality was no better than that shipped during the past 
year tagged as 36 per cent meal, and 51 per cent of all shipments were be- 
low guarantee in protein while during the past year only 14.7 per cent of 
the inspected shipments were below guarantee in protein. 

While one result of the feed inspection has been to bring about a 
more truthful labelling of the meal it is to be regretted that it has not, 
at the same time, resulted in raising the standard of quality. This 
however, can only be brought about by the consumers demanding the 
higher grade meals. Only three shipments of “Choice” meal (41% pro- 
tein) were found in the State during the past year and two of these were 
found to be below guarantee in protein and above in crude fiber. 

Retail prices obtained by the inspectors for the 36 per cent meal ranged 
from $50.00 per ton to $4.00 per cwt., the average being $65.40. The 
average percentages for protein and fat were 36.7 and 6.7 respectively. 

Six samples of “Prime” cottonseed meal (38.6% protein) were drawn, 
one of which was below guarantee in protein and three contained an 
excess of fiber. The average retail price was $66.70 and the average 
percentages for protein and fat were 38.6 and 6.7 respectively. 


COTTONSEED FEED. 


Of eleven samples of cottonseed feed drawn all were found to be equal 
to or above the guaranteed analysis. This feed is not popular with 
Michigan feeders and as a rule the difference in price between cottonseed 
feed and cottonseed meal is not commensurate with the difference in 
feeding value as the following table will show: 


Pounds for one 
Average Average Average ollar. 
protein fat retail : 
q Tice. 
e A e Protein. Fat. 
Cottonseed meal— 
BOO ETAG Gh itea1 neve s'crn ays. o) slsber 0.2 dene ah ete Lo 36.7 | 6.7 $65 40 ila. 2.0 
EGO s See ele Sere eee alae oF ede 38.6 6.7 66 70 11.6 2.0 
WoOtlOnsccd feed nos acoics ale os cw Oeil ter cee ee 20.2 Bh 4/ 53.18 7.6 | 1.4 


LINSEED MEAL. 


Sixty-nine samples of this feed were collected and analyzed. All 
were fully equal to the guarantees in every respect. Retail prices were 
found to range from %60 per ton to $4.75 per cwt. 


DISTILLERS’ GRAINS. 


This class of feed is fast disappearing from the market and during 
the past year only one sample was found. This was found to be deficient 
in fat. 
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YEAST AND VINEGAR GRAINS. 


Only two samples of this class of feed were taken both of which were 
equal to guarantee. This feed is sometimes confused with brewers’ 
grains and by some feed manufacturers is used in place of brewers’ 
grains when the latter is declared. In mixed feeds containing a number 
of ingredients it is very difficult to distinguish between yeast or vinegar 
grains and brewers’ grains. The yeast and vinegar grains are inferior 
to brewers’ grains as they have less protein and considerably more fiber. 


MALT GRAINS. 


This feed is quite similar to brewers’ grains and can well be substi- 
tuted for them in mixed rations. It was offered for sale at an average 
price of $55.75 per ton. The five samples taken were in no way deficient. 


GLUTEN FEED. 


Samples were drawn from eighteen lots of gluten feed ranging in 
price from $56 to $70. Five samples were below guarantee in protein. 
None were deficient in fat or contained an excess of crude fiber. 


HOMINY FEED. 


Kleven samples of hominy feed were taken representing the product 
of six manufacturers. All samples conformed closely to guarantee except 
one which was low in protein. This feed retailed at prices between 
$53.50 and $60.00 per ton. 


CORN GERM MEAL. 


But six lots of corn germ meal were sampled, all the product of one 
concern. With the exception of one sampie which was deficient in 
protein, all were well above the guarantees for protein and fat. Corn 
germ meal is the residue from corn germs after the corn oil has been 
extracted. It has a feeding value about equal to wheat middlings. 
The average price of the shipments sampled was $62 per ton. 


CORN FEED MEAL. 


The analyses of 18 samples of corn feed meal are shown in the tables. 
Of this number three were below guarantee in both protein and fat 
and one in fat only. The average percentage of fat found in these four 
samples was 3.5 while the average guarantee was 7.8 per cent. Such a 
variation between the guaranteed and found results indicates gross care- 
lessness on the part of the manufacturers. The retail price varied from 
$2.30 per cwt. for a lot sampled late in the fall of 1918 to $72.00 per ton 
for a shipment found in June, 1919. 


ANIMAL BY-PRODUCT. 


In this classification are included digester tankage of all grades, meat 
scraps and meal and poultry bone. Four of the 27 samples collected 
were below guarantee in protein; practically all were above the guarantee 
for fat and but one contained an excess of crude fiber, 
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DRIED BEET PULP. 


Seven samples of this product were analyzed and all were found to 
conform closely to the guaranteed analysis. Prices on this feed varied 
from $46 to $55 per ton. 


ALFALFA MEAL. 


No deficiencies are found in the results of analysis of seven samples 
of alfalfa meal. The highest priced lot was offered for sale at $56.10 
per ton and the lowest price, $40, was found in a town less than ten miles 
distant from the former. An explanation for a difference of $16.10 per 
ton on two lots of the same sort of feed, sold under practically the same 
guarantee, is difficult to find. 


CALF MEALS. 


The average analysis of 40 samples of calf meal collected during the 
past year is as follows: protein 23.7%, fat 5.2%, crude fiber 5.6%. The 
average price was $6.45 per ewt., but instances were found where the 
price was $15 and eu $20 for meals having no unusual composition. 
Nine of the samples (22.5%) were deficient in protein; 10 or 25% were 
deficient in fat; and six (15%) contained an excess of fiber. There can 
be no legitimate excuse for so many failures to comply with guaranteed 
analysis in one class of feeds. Manufacturers should reduce their guar- 
antees to conform with the analysis of their particular feeds or better 
the quality of the feeds to meet the guarantees. Purchasers should re- 
member, that according to the results obtained last year, in buying calf 
meal they stand approximately one chance in four of getting an article 
that is below guarantee and that at a high price. 


HOG FEEDS. 


Results on 58 samples of hog feeds are reported this year; of this num- 
ber 8.6% were below guarantee in protein; 5.2% were below in fat; and 
12.1% contained an excess of fiber over the guarantee. The average analy- 
sis was protein 15.9%, fat 4.8% and fiber 7.9%. The lowest price was 
$42 per ton and the highest $5.00 per cwt., the latter being for a feed sim- 
ilar to calf meal and intended for weanling pigs. 


DAIRY AND STOCK FEEDS. 


Two hundred and seventy-three samples were collected and analyzed. 
Highteen of 6.6% and 19 or 7% were below guarantee in protein and 
fat respectively and 27 or 9.9% contained an excess of fiber. This is 
a marked improvement over last year when the corresponding figures 
were 7.1%, 20.3% and 15.9%. While the price of this class of feed has 
increased tremendously during the past three years the rate of increase 
has not been out of proportion to the increases noted for the other 
classes of feed. 

In examining the lists of ingredients used in compounding the var- 
ious dairy feeds it will be observed that a large number of materials 
are used in which a wide range in digestibility occurs. In purchasing 
dairy feeds on the present market one should carefully study the com- 
position and avoid those that contain large amounts of low grade feed. 
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In order to better show. the average percentage composition, the dairy 
and stock feeds are given under separate headings in the table of sum- 
maries while in the table giving the detail of inspection the two classes 
are combined. This is true of these feeds both with and without molasses. 


MOLASSES DAIRY AND STOCK FEEDS. 


Of this class of feeding stuffs, 80 in number, 10% were deficient in 
protein; six or 7.5% were deficient in fat, and 13 (16.3%) contained an 
excess of fiber. The corresponding percentages reported last year were 
19.5, 13.0 and 35.1. This shows a commendable decrease in the number 
of deficiencies. 


HORSE FEEDS. 


Samples of 18 horse feeds containing no molasses were analyzed and all 
conformed to guarantee except one which was high in fiber content. 
A majority of these feeds was a mixture of hominy feed, corn feed meal. 
and ground oat meal mill by-products with small amounts of salt added. 
Others consisted of mixtures of rolled or crushed corn, oats and barley. 

Results of analysis on 48 samples of molasses horse feeds are tabulated. 
One sample (2.1%) was deficient in protein; all were eaual to guarantee 
in fat; and 4 (8.3%) contained on excess of crude fiber. With but few 
exceptions alfalfa meal is the base of these feeds with some grain, usu- 
ally corn and oats, and molasses added. The price is not far different 
from that of the horse feeds previously mentioned, being from $51 to $66 
per ton. 


POULTRY FEEDS. 


Four hundred and five samples of poultry feed were analyzed of which 
333 were scratch feeds, chick feeds and pigeon feeds; and 72 were mash 
feeds. Of the total number 2.2% were below ouarantee in protein; 
2.5% in fat; and 2.5% were above in crude fiber. “Many of the apparent 
deficiencies were due to unwise guarantees rather than poor quality 
of the feed. The average analysis of poultry feeds, other than the 
mashes, was found to be as follows: protein 10.5%, fat 3.0%, fiber 3.2%. 
When compared with the usual guarantee of 10% protein, 2.5% fat, and 
5 % fiber which is used by most of the larger manufacturers it is observed 
that a safe margin for variation is allowed. Poultry feeds sold under 
this guarantee rarely show a deficiency. 

The average analysis and price of poultry feeds, other than ‘mashes, 
containing no grit were compared with similar figures for feeds contain- 
ing grit to determine which class of feed represented the more econom- 
ical purchase. The average analysis of 211 samples without grit 
was found to be 10.5% protein, 3.0% fat and 3.8% fiber; the overage of 
57 samples containing grit was 10.1% protein, 3% fat and 3.5% fiber. 
The “no grit” feeds sold at an average price of $3.99 per ewt. and the 
“with grit” at $3.76 per ewt., a difference of 23 cents. Assuming an esti- 
mated grit content of 5% the Sees analysis of the latter class on a 
grit free basis would be 10.6%, 3,2% "and 3.7% for protein, fat and fiber 
respectively which corresponds closely to that of feeds with no grit. It is 
seen then that the reduction of 23 cents in the price of feeds containing 
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erit represents the value of the 5 pounds of grain in each 100-pounds of 
feed which has been replaced with grit. Putting a value of 1 cent per 
pound on grit it is found that the price on a grit free basis of feeds con- 
taining this material would be $3.91 per cwt. From the past year’s fig- 
ures it would appear that there is practically no difference in the actual 
purchase prices of grains whether a feed does or does not contain grit. 
However, purchasers are advised to investigate the price of both classes 
of feeds before buying as local prices often vary widely from the average. 


CORN AND OAT FEEDS. 


Most of the feeds in this class are composed largely of corn feed meal 
mixed with oat meal mill by-products with oats sometimes added. The 
analyses of the 28 samples collected show 2 or 7.1% below guarantee in 
protein, 9 or 32.1% low in fat, and 12 or 42.9% high in fiber. Here again 
the variation is largely due to unwise guarantees. 


WHEAT BRAN. 


The action of the Federal Food Administration in putting a low fixed 
price on wheat mill feeds brought them on the market in unusual 
quantities. During the present year 122 samples of wheat bran were 
collected as compared with 49 samples last year. Only 4 samples were 
below guarantee in protein and all were eaual to guarantee for fat. Ten 
(8.2%) contained fiber in excess of the guarantee. 

Wheat brans containing no ground screenings are not included in this 
class as the pure product does not require registration and consequently 
but few of the pure brans analyzed were guaranteed. The same is true of 
wheat middlings and wheat mixed feed. 


WHEAT MIDDLINGS. 


One hundred fifteen Samples of wheat middlings were analyzed during 
the year. Of this number one sample was low in protein, seven in fat 
and nine high in fiber. Both standard and flour middlings are included 
in the list. The average analysis was found to be 16.9% protein, 5.1% fat 
and 7.5% crude fiber. Prices were found to vary from $34.66 to $60.00 
per ton. The first was the government price in bulk at the mill and the 
latter the highest price found after restrictions had been removed. 


WHEAT MIXED FEED. 


Wheat mixed feed or shipstuff is the mixture of wheat bran and mid- 
dlings at it comes from the mill in the manufacture of flour. Nineteen 
samples of such feed were drawn and all were found to be equal to guar- 
antee in every respect. 


WHEAT AND RYE MIXED FEEDS. 


Eight samples were analyzed and all found to conform to guarantee 
except one which was high in fiber content. These feeds consisted of 
a mixture of wheat and rye middlings with ground screenings. 
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RYE FEED. 


Rye feed corresponds to, and is derived in the same manner from rye 
as wheat mixed feed is derived from wheat. The average analysis of 
the eight samples collected was found to be 15.6% protein, 3.5% fat and 
5.4% fiber. Four samples were below guarantee in protein and one was 
above in crude fiber. 


OAT MEAL MILL BY- PRODUCTS. 


Analyses of 14 oat feeds are tabulated and there is shown one deficiency 
each in protein and fat with two samples having an excess of fiber. 
Of the 14 feeds, 9 were- the ground entire by-product consisting of oat 
hulls, oat shorts and oat middlings; five were ground oat hulls alone. 
The average analysis shown in the table of summaries is 6.0% protein, 
1.9% fat and 27.4% crude fiber.’ The average selling price was $30.38. 


As is pointed out in a previous paragraph, about 90% of this by- 
product feed is oat hulls. In view of the fact that the 54% of the total 
dry matter in oat hulls is digestible, the feed has unquestionably low 
feeding value. Henry & Morrison give the value of oat hulls as, “only 
little, if any above that of oat straw.” Few feeders would pay thirty 
dollars per ton for ground oat straw. 


BARLEY FEED. 


Six samples were analyzed one of which was below guarantee in protein 
and one contained an excess of fiber. Uniformity in’ the composition of 
the various samples was lacking; one sample was.pure barley hulls; 
two were barley hulls with barley screenings; and three were a mixture 
of the hulls, bran, middlings and screenings. The last mentioned is the 
true barley mill feed with screenings or barley mixed feed with screenings 
and is the only sort which should be so labelled. Any other barley by- 
product should be so named as to designate its true composition. 


CEREAL FOOD BY-PRODUCTS. 


Of the 27 samples of this class of feed one is deficient in protein and 
one in fat. A great variety of products is found in this class with a 
similar variety of guarantees. 


MISCELLANEOUS FEEDS. 


Under this heading are included two samples of peanut bran, two of 
pea bean, one of wheat scourings, a sample of ground flaxseed screenings 
and grain screenings, and one condimental stock food. None were de- 
ficient in protein of fat and but one exceeded the guarantee percentage 
of fiber. 
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SUMMARY OF INSPECTION. 


Feeds. 
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Protein. Fat. Crude Fiber. 
z Deficient. g Deficient. e Excess. 
Oo oC o 
5p iN Per Sp No Per Sp N Per 
S * | cent. S a |b Get 5 9- | cent. 
< = < 
BY (AL) 2 A 6.4 1 0.7 | 13.4 20 14.0 
20.2 0 0.0 3.0 0 0.0 | 22.8 0 0.0 
34.9 0 0.0 Greg, 0 0.0 7.8 0 0.0 
32.6 0 0.0 8.0 1 {100.0 | 11.2 0 0.0 
19.0 0} 0.0 6.0 0 0.0 | 15.0 0 0.0 
29.8 0 0.0 5.9 0 OFOn eli 0 0.0 
23.3 Oya PAS 4.0 0 0.0 7.0 0 0.0 
10.3 1 SL 6.2 0 0.0 4.0 0 0.0 
20.7 1] 16.6 | 10.2 0 0.0 9.2 0 0.0 
9.4 Suleeo ak 5.4 41 30.8 3.6 0 0.0 
53.5 4] 14.8 9.0 0 0.0 Pant 1 3.7 
8.8 0 0.0 0.9 0 0.0 | 18.6 0 0.0 
14.8 0 0.0 1.5 0 0.0 | 29.2 0 0.0 
Pe 7/ 9 | 22.5 522 10 | 25.0 5.6 6 15.0 
15.9 5 8.6 4.3 3 Haz. 7.9 7 Uppeih 
21.4 18 | 13.0 5.0 14 | 10.1 | 10.9 17 12-2 
19.0 8 | 10.8 4.5 6 8.1} 14.2 13 Li: 5 
d2 0 0.0 3.9 5 | 14.7 | 10.6 10 29.4 
10.3 0 0.0 2.8 0 OROREL2RS 0 0.0 
9.4 0 0.0 3.9 0 0.0 (haa! 1 5.6, 
10.7 1 PASI 2.8 0 0.0 | 11.4 4 8.3 
17.0 5 6.9 4.6 3 4.2 12D 3 ea? 
10.5 4 1:2 3.0 ui 2A on2 7 2.1 
9.1 2 Tia 4.4 9 | 32.1 a5 12 42.9 
15.2 4 3.3 4.7 0 0.0 | 10.4 10 8.2 
16.9 1 0.9 5.1 7 6.1 ep 9 7.8 
16.6 0 0.0 4.6 0 0.0 |. 8.2 0 0.0 
16.2 0 0.0 4.1 0 0.0 T2 1 1225 
15.6 2 | 25.0 3.5 0 0.0 5.4 1 12.5 
6.0 1 ice: 1.9 1 U1) 274 2 14.2 
ra (Ol etGn7, 2.8 0 OOM bE 2 1 16.7 
Ze? 0 0.0 2.0 1 Oil 6.9 0 0.0 
Bee sats 1 Let Sa Le 0 Oi eid 1 14.3 
ee Stee eee 
aptetites Of les ORA alert. fe) et 48 |e || SbO *8.4 


*Percentages calculated on 1,508 samples of licensed feeds. 
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Laboratory 
number 


B 3350 
B 3454 
B 3628 
B 3644 
B 3665 
B 3750 
B 3972 
B 4075 
B 4140 
B 4232 
B 4285 
B 4331 
B 4345 
B 4457 
B 4705 
B 4887 
B 5000 


B 4002 


B 3194 
B 3627 
B 3899 
B 3932 
B 3983 
B 3994 
B 4059 
B 4147 
B 4213 
B 4405 
B 4460 
B 4480 
B 4805 
B 4889 
B 4907 
B 4912 
B 4921 
B 4925 
B 4931 
B 4962 


B 4455 
B 4456 


B 4209 
B 4235 
B 4829 


B 3186 
B 4040 
B 4287 
B 4454 
B 4683 
B 4844 
B 4899 


STATE BOARD OF AGRICULTURE. 


ANALYSES OF FEEDING STUFFS FOR 1918-1919. 


Manufacturer and Trade Name. 


COTTONSEED MEAL. 


| American Cotton Oi! Co., New York, N. Y. 


Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................- 
Surety Brand Cottonseed Meal.................- 
Surety Brand Cottonseed Meal.................- 
Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................- 
Surety Brand Cottonseed Meal.................- 
Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................. 
Surety Brand Cottonseed Meal.................. 


J, E. Bartlett Co., Jackson, Mich. 


Farmer Brand Prime Cottonseed Meal........... 


Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal....... ae 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 
Farmer Brand Straight Cottonseed Meal......... 


F. W. Brode & Co., Memphis, Tenn. 


Owl Brand H. G. Cottonseed Meal.............. 
Owl Brand H. G. Cottonseed Meal............... 


Dove Brand Prime Cottonseed Meal............. 
Dove Brand Prime Cottonseed Meal............. 
Dove Brand Prime Cottonseed Meal............: 


Jay Brand Cottonseed Meal....................- 
Jay Brand Cottonseed Meal.................... 
Jay Brand Cottonseed Meal 
Jay Brand Cottonseed Meal 
Jay Brand Cottonseed Meal 
Jay Brand Cottonseed Meal.................;-- 
Jay Brand Cottonseed Meal.................0.- 


a 

7 o 

: 6 

Sampled at 5 S 

@ 3 

S = 

| = 16) 

| 

{ Gan elena 36.0 
Detrorty ne eererice 1 Big 9.3 | 37.9 
Zeeland gsc certs 9.7 | 36.4 
Detroitee nas socees TEGO NeSORO 
Detrorbiersn wesc eh 8.6 | 37.9 
panisinges, cerca 8.9 | 32.8 
anistnpe ctr rss Saree 8.8 | 34.3 
Claret aso ace ona 6.8 | 34.9 
aro Serre peers 8.8 | 35.9 
Minden City........:. 7.3 | 36.1 
arlemin ance cet Qs Posed: 
oll andee eet Swatel| cele S27 
Sault Ste. Marie....... 8.4 | 36.1 
Marquette............ 8.0 | 36.2 
Grand Ledge.......... 7.9 | 35.9 
Oxfordater Si taew cca 9.0 | 33.9 
Harbor Beach......... 9.0 | 37.0 
ROMEO ase. seo cee 8.8 | 37.0 
AY CLARE Se ace cosers acs 8.5 | 35.8 
Ae Lea es 38.6 
Fowlerville...... ie 7.5 | 39.9 
(Cael lane 86.0 
Grand Rapids... \ F.* 8.6 | 36.4 
Ortonvilletae tase. ere S7oullokeD 
Coopersville........... 8.5 | 36.8 
Tonia ete, ce See 925m 3022 
Miurllikentopcepietoass 9.6 | 35.6 
Eaton Rapids......... 8.9 | 387.1 
1a Giingls oo adoocoece 8.6 | 35.3 
Browm Gityse.. sess 8.8 | 34.9 
Mhree@aksee nance 8.7 | 387.7 
Clinton emer meena 9.2 | 38.6 
Grand Ledge..........| 8.6 | 36.6 
FTO vie cee, tee a rerao. tae 8.8 | 38.6 
Petoskey a setiasemeeer 7.4 | 37.4 
Dia eaePe etlnn sao nor 8.3 | 37.6 
Denton: Manca eee 8.1! 41.0 
Wrayile! a epiacceteiiae 8.7 | 35.9 
Plymouth’ ee tare Che VIETE 
Milford). nether wes 8.4 | 38.8 
BonttaGeas wens nea 8.3 | 36.4 
Port, Eurone sense 7G) BEES} 
AVELARG sh. s acne nd 8.5 | 36.6 
Cid ae ere 41.0 
Caroncce rae ise 7.9 | 40.4 
Caro asa cist eters tenga 8.2 | 36.5 
AVETAZE crocs eee 8.1 | 38.5 
Ger deme 88.6 
NWI eee aetap er oul ly Jeke 8.0 | 37.5 
Darter ie eats 8.6 | 39.5 
Traverse City......... 9.2 | 37.6 
Average.......... 8.6 | 38.2 
Ct al a 86.0 
Marshall....... Re | OFA 8623 
Saginawa--neeouce ose | 8.3) 35.8 
Tn OIE Ghee ecb Sorin So| 8.3 | 37.9 
Alperia 22a men ere cetrs 8.7 | 33.0 
Peeland). nrcnsitaenies | 8.8 | 36.0 
Traverse City......... | 8.3 | 35.2 
9.1 | 37.4 


Wat Oke on ieekierecrts | 


*Abbreviations for Guaranteed and Found. 


Crude fat. 


MTD SEMI D AID MAID AAAAAIDN 
DIR SCNWWAIMNOCOCONE ENP RS 


CO Sd ST TOV ST OD DD OV ONG SIG OD ATT Ors or sy “Tor for) 
BWA ODWROOWRPN RAIN OWOWSD i) a 


| 


NODS 
ono ~ 


onnS Oo 


| 


AAAAPAIAaIH a 
Cconunuwnaed ao 


Crude fiber. 


i 
RO OOH OD CO OTe 
NON WoSa> 


Price per ton 
or cwt. 


Laboratory 
number 


B 4946 
B 4022 
B 4554 


B 4308 
B 4414 
B 4441 
B 4710 


B 4616 


B 4103 
B 4499 


B 4597 
B 4741 
B 4808 


B 4417 


B 3349 
B 3407 
B 3496 
B 3748 
B 3759 
B 3872 
B 3894 
B 3902 
B 3929 
B 3936 
B 3942 
B 3943 
B 3963 
B 3999 
B 4005 
B 4023 
B 4049 
B 4121 
B 4189 
B 4195 
B 4272 
B 4278 
B 4280 
B 4291 
B 4297 
B 4298 
B 4419 
B 4431 
B 4449 
B 4468 
B 4469 
B 4481 
B 4493 
B 4609 
B 4727 


EXPERIMENT STATION BULLETINS. 


ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


Manufacturer and Trade Name. 


F. W. Brode & Co., Memphis, Tenn.—Con. 


Jay Brand Cottonseed Meal..... 
Jay Brand Cottonseed Meal.... 
Jay Brand Cottonseed Meal.... 


Buckeye Cotton Gil Co., Cincinnati, Ohio. 


Buckeye Good Cottonseed Meal. 
Buckeye Good Cottonseed Meal. 
Buckeye Good Cottonseed Meal. 
Buckeye Good Cottonseed Meal. 


S. P. Davis, Little Rock, Ark. 


Good Luck Brand Cottonseed Meal.............. 


Beauty Brand Cottonseed Meal. . 


Beauty Brand Cottonseed Meal. 


Albert Dickinson Co., Chi 
@ottonseed! Meal® ic. cccac eee 


Cottonseed Meal.............. 
Cottonseed Meal.............. 


East St. Louis Cotton Oil Co., 
Yards, Il. 


East St. Louis Brand Cottonseed 


' St. Clair Brand Cottonseed Meal 


St. Clair Brand Cottonseed Meal 
St. Clair Brand Cottonseed Meal 
St. Clair Brand Cottonseed Meal 
St. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
. Clair Brand Cottonseed Meal 
St. Clair Brand Cottonseed Meal 
St. Clair Brand Cottonseed Meal 


cago, Ill. 


National Stock 


Meal ee once 


*Abbreviations for Guaranteed and Found. 


Sampled at 


| Grand Blanc.......... 


Coldwater... sac... 
Menominee........... 


el wAlltn eee stsee 
AnNeATbOL sn ese oes 


Cass City....... 
Wpostlantye ceystereroe cay 


Average.......... 


Petoskey. ...... ) 
ilisdsle: ca. o serene 
(Gaylord ccc 


AVERAGE ste cone a. 


Feelandeacccswiacae cvlet 


Ale marin’ Woe cre oss Siaavers 
Muskegon............ 
Coopersville........... 


Nthacaysshs savor nee 


IA bionStace eeee oes ar 
Coldwater. .0e cece. 
Shanthieees apeeosooee 
Harbor Beach......... 


Galesburg. ........... 
VAMESvOWDne esis eerte 


Winsilantivs secs. asec 
Wirtesland cha ccse cetctors 
Drentor..2.f36s. estos 


Moisture. 


| Crude protein. 
Crude fat. 
| Crude fiber. 
Price per ton 
or cwt. 


w 


wowace 


or OnhAD or 


(JX) 


wos 
Ne 


SRS 


Oo CO IO RIOR OOOMUIDMWNIROMIUWWO 


iv] 


S05 
S wWlwwS OS ©] MDHOOS 


iS) 


a 
S| pee al oos 2S BF] RMOWS A 


woo 
BOK 
ro 


wt 


HAW AROWONRWUWRUIDERNWUOHOOODDWNOOWHOMHOS Oh 


WWWWRWHOWWWWWOD WWM 


$ 


CAUNSSCANSOWPPUICNDONOUDHOROERWRUOONOWOO< 


CWWWWWWWWWWWWWWWWD 


— 
cs 
w 
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STATE BOARD OF AGRICULTURE. 


ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


Laboratory 
number 


B 3795 
B 3865 
B 3900 
B 3901 
B 3909 
B 3950 


Manufacturer and Trade Name. 


East St. Louis Cotton Oi! Co., National 
Stock Yards, Il.—Con. 


. Clair Brand Cottonseed Meal................ 
. Clair Brand Cottonseed Meal................ 
. Clair Brand Cottonseed Meal................ 
. Clair Brand Cottonseed Meal................ 
. Clair Brand Cottonseed Meal................ 
. Clair Brand Cottonseed Meal................ 
. Clair Brand Cottonseed Meal................ 
. Clair Brand Cottonseed Meal................ 
. Clair Brand Cottonseed Meal. . 
. Clair Brand Cottonseed Meal................ 


Hales & Edwards Co., Chicago, Ill. 
@oattonseed (Meal recs cnthoecuecilceleicla ate ee 
Cottonseed Mealites Rani. Aaya cceetecle cine ve oats 
Cottonseed Meals sce cy . once incon selec eeee 

Humphreys Godwin Co., Memphis, Tenn. 
Forfat Brand Cottonseed Meal.................. 
Danish Brand Cottonseed Meal...............--. 
Danish Brand Cottonseed Meal................. 
Danish Brand Cottonseed Meal................. 

Imperial Cotto Sales Co., Chicago, Ill. 
Imperial Cotto Cottonseed Meal................. 

C. L. Montgomery Co., Memphis, Tenn. 

Star Brand Cottonseed Meal.................--- 


Star Brand Cottonseed Meal...............----- | 


Star Brand Cottonseed Meal.............-..-.-- 


W. C. Nothern, Little Rock, Ark. 
Standard Brand Cottonseed Meal................ 
Southern Cotton Oil Co., Little Rock, Ark. 
Seoco Brand Cottonseed Meal 


Wagner White Co., Inc., Jackson, Mich. 


Wawco Brand Cottonseed Meal 
Wawco Brand Cottonseed Meal 
Wawco Brand Cottonseed Meal 
Wawco Brand Cottonseed Meal 
Wawco Brand Cottonseed Meal 
Wawco Brand Cottonseed Meal 
Wawco Brand Cottonseed Meal 
Wawco Brand Cottonseed Meal 
Wawco Brand Cottonseed Meal 


E. L. Wellman, Grand Rapids, Mich. 


Feeders Favorite Cottonseed Meal 
Feeders Favorite Cottonseed Meal 
Feeders Favorite Cottonseed Meal 
Feeders Favorite Cottonseed. Meal 
Feeders Favorite Cottonseed Meal 
Feeders Favorite Cottonseed Meal 


E 

2 Po 

. Oo -} o 

Sampled at z ry 3S = 

3 2 @ ® 

ae ee 

= S) os) Ss) 
IBrONSOneeRe ee eee ene 8:3) 37.8 | 6.9} 11.2 
Albloniescesaeeicee ee 7.4 | 37.2 7.0 | 13.8 
Wiaynel:.ck.nonsacee 8.7.| 37.3 | 6.8 ; 13.9 
Belleville= crise ene Ort 3828. |) Gsby 2p 
Denture sen ore Geet 8:9. | 37.5 529°) 13:2 
Northville. eee SxGuloo 9, wade d4ep 
Ranmingtontn. neaeeee 8.2 | 40.2 6.2 | 12.3 
Birmingham.......... 8.0 | 37.4 7200) 13356 
ID GtHOLU A rs he etsiereueraiattle 8.4 | .37.5 6.0 | 13.3 
DAVISON ;, .neute nico wen 8.6 | 36.6] 5.7] 14.6 
AV@TAZE....5.26 0: BSOn oie Galelises 
GEE aise ose 36.0 6.0 | 12.0 

Grand Rapids... | F.* 9.2 | 36.4] 6.1] 11.0 } 
@Yarleyvoixte pce 8.5 | 36.8 7.8 | 14.4 
Gaylord®..\asn-c= scorer | 8.5 Bhai! Fat ||, b2e2 
Average.......... 827-| 36:3 |) 6:5.) 1229 
(Gas 38.6) 6.0 | 12.0 

| Casnovia....... GHEE | ESHTa|NS803) |SaGzOalmlOES 
(Gal aes 36.0| 5.0 | 15.0 
Grand Rapids... | F.* SED ESh Dele Das: tong 
yer ithiius 5 Gamo sane 8.2 ease proulbloss 
Betoskey 2. Jac hiasieysae 8.2 | 35.0 6.4 | 12.7 
SAVELARe Saye en sure: 8.2 | 34.9.) 5.7 | 13.5 
SiGAaleeec: 86.0 5.0 | 14.0 
Cheboygan. .... EI OFON S571 bsGale eae 
ik Sail PR Acker 86.0 6.0 | 14.0 
Big Rapids. .... \F.* | 8.9 | 40.4} 6.8] 16.3 
Coopersville........... SL | 37 i | 7-04 13:9 
BadtArces ay eens eee 9.8! 39.8] 8.8 9.9 
ALVOIAPCs unite 8.9 | 39.3 (gy ase! 
GPO acer 36.0 &.0 | 12.0 
CassiCity...s.... F:*.) 1028! [36.81 o- 90 1258. 
ACC all WOR eee 386.0 6.5 | 14.0 
Ann Arbor...... 1 it Seb sGe2e\). b-50|) den 
Pen AiWvayaxd here 86.0 6.0 | 22.0 
Belmont........ hie 8.7 |-40.9 | 8.4 | 10.6 
Williamston........... 9.2 | 37.5 | 7.2 | 14.3 
Tecumseh ..6 sc. cnmr 9.8 | 36.9 6.2 | 12.9 
Saline. Aci eee cet 8.5 | 37.0 6.1 | 12.5 
Rochester .< 5c. sean 8.8 | 37.2 6.1 | 12.5 
Milford jz sere saunter: 8.8 | 39.3 Wed doe 
Mt. Clemens.......... 9.0 | 39.2 6.7 | 12.0 
Mt. Clemens..........] 9.1 | 36.8 5.9 | 18.3 
Williamston.......... 8.6 | 37.0 | 5.7 | 12.8 
AVETAZC® eters. hs 8.9 | 38.0] 6.6 | 12.6 
SiGe a teceer 86.0} 5.0 | 15.0 
Hartford. ...... \F.* | 8.8 | 32.4 |- 5.5 | 15.8 
Alleman. pie ieeetenels 7.5 | 37.9} 5.6) 11.7 
Coopersville........... 9.1} 31.4] 5.6] 15.5 
Grand Rapids......... 8.3 | 34.8 6.2 16.8 
Hudsonville...........| 9.0 | 87.2] 6.7] 13.3 
Belding. ss vectra 8.0 | 37.2 | 5.8) 12.8 


Lay 


Price pér ton { 
or ewt 


*Abbreviations for Guaranteed and Found. 


Laboratory 
number 


B 3195 
B 4588 


B 4463 


B 3498 


~ B3196 


B 3837 
B 4284 


B 4318 


B 4459 
B 4929 


B 3686 


B 3707 
B 4001 
B 4214 


B 3191 
B 3477 
B 3585 
B 3845 


EXPERIMENT STATION BULLETINS. 


ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


da OanSeeD EC 528 20 Ses sma Se alone Foe 


ia Cottenseed Heelers 2 2c° soo ate tance Sees Wayland. ..... 
77 Cottonseed Feed..............-.. eae So Grand Rapids. . 
Average... 
Imperial Cotto Sales Co., Chicago, Ill. 
Cottolene Brand Cottonseed Feed Meal’......... Cheboygan.... 
Memphis Cotton Hull & Fiber Co., 
Memphis, Tenn. 
Cyclone Cottonseed Feed.....................5- Grand Ledge. . 
Cyclone Cottonseed Feed.....................-- Farmington... . 
Average... 
C.L. Montgomery & Co., Memphis, Tenn. 
Globe Brand Cottonseed Feed.................-- Lansing....... 
LINSEED MEAL. 
American Linseed Co., Chicago, III. 
Old Process Linseed Oil Meat................---. St. Johns ..... 
Old Process Linseed Oil Meal.................-- Fowlerville... .. 
Old Process Linseed Oil Meal.................-- | Three Oaks.... 
Average... 
American Milling Co., Peoria, Ill. 
Ameo Old Process Linseed Meal and Old Process 
Serdenings Oil Keen so 8 08S ate Grand Rapids. . 
Amco Old Process Linseed Meal and Old Process 
pereeninps Oil Reeds 0206 = ie ce ea ese Comstock Park 
Amco Old Process Linseed Meal and Old Process 
Scresningn On Reed ee oe ce oe isa ae Allyon. = 2...25 
Amco Old Process Linseed Meal and Old Process . 
Sereenmngs OilReed bs ss ee bnew eens Belmont....... 


Grand Rapids... 


| 
Manufacturer and Trade Name. | Sampled at 

| 

} 

| 

E. L. Wellman, Grand Rapids, Mich.—Con. 
Feeders Favorite Cottonseed Meal.............-- Grand Rapids......... 
| Feeders Favorite Cottonseed Meal............... | Lake Odessa.......... 
Feeders Favorite Cottonseed Meal..............- Gade es ete ash 
Feeders Favorite Cottonseed Meal...............| Grand Rapids......... 
Feedefs Favorite Cottonseed Meal............... by Charlevorx( 021425205. 
Feeders Favorite Cottonseed Meal..............- Boyne Gity= 5505. 
A WEDAPEC: ae et | 

COTTONSEED FEED. 

American Cotton Oil Co., New York City, N. Y. ae 
Columbia Cottonseed Feed...............2+--+-- Grand Rapids... \ F.* 
Columbia Cottonseed Feed..................0... East Jordan........... | 

AVEravel asc ncs hss 

J. E. Bartlett Co., Jackson, Mich. tes 
Bartlett’s Cottonseed Feed Meal...............- | Durand......... { Fs | 

Hayes Grain & Commission Co., 
Little Rock, Ark. 
(Gs 
Uncle Joe Brand Cottonseed Feed............... Zeeland. ....... WB soa 
| 
Humphreys Godwin Co., Memphis, Tenn. = 


SNE 
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4 £ 5 
. 45 c=) ween 
So) oes: | wa lee 
= ° ° ° BS 
2 <= so) 3 Qe 
s = Fs = | 5 
= | 3 a ee ae Sig 
9.4 | 37.1| 6.7] 12.6] $67.00 
8.9 | 37.3| 5.8| 11.7] 68.00 
7.1| 39.6 | 7.3| 12.7] 66.00 
6.5 | 38.3| 6.1| 14.0] 65.00 
8.5 | 37.4| 6.6| 14.1] 68.00 
7.2} 42.0| 6.5] 11.7 3.70 
ee a ee en 
Calas 20.5 | $.0| 25.0)|........ 
10.7 | 21.1| 4.2] 20.6] 50.00 
10.1] 19.9 | 4.3 | 21.8 3.00 
10.4 | 20.5] 4.3 | 21.2 ]........ 
fat 20.0| 3.0| 96.0}........ 
9.8 | 21.4] 4.3] 23.11 55.00 
vith 20.0| 3.0| 28.0|.......: 
10.0 | 20.6 | 3.0| 23.4| 54.00 
se 20.0} 4.0| 88.0|........ 
10.1| 202! 3.8] 21.8] 50.00 
8.9| 19.7] 3.9| 21.7| 50.00 
92/198) 3.9] 22.9| 54.00 
94/199! 3.9] 22.1 oe 
ee: 20.0| $3.5 | 25.0 |........ 
7.9198]! 3.0| 23.4] 60.00 
eee (20.0320) 26-0 Vs. 22-28 
9.0 205] 3.5| 23.8] 50.00 
8.5 | 20.0] 3.7| 24.2] 47.00 
Sgeo0rs iP 326 (f24.0Nasce eae 
nN aey 80:0.) 8:54. 87.0) |... 
99/191! 3.2| 24.1 2.75 
j * 
ee 34.0 | 6.0| 9.0) +...-.-5 
95|34.1| 7.3| 7.5 3.25 
Ce Rerce eg ew ee ae 
94M 364 (eile gal peewee 
Cie bie a iy ae al ee eee 
a 30.0:1\ 6.0:| 40.0 24. 
95 34.01. 605] -. S37 een eee 
9.9|30.7| 6.3] 9.5] 64.00 
10.0 | 31.9| 6.7] 9.0 3.35 
10.1} 30.3] 6.7) 8.9} 62.00 


*Abbreviations for Guaranteed and Found. 
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ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


/ 


Manufacturer and Trade Name. 


Laborator 
number 


American Milling Co. Peoria Ill.—Con. 


B 4392 | Amco Old Process Linseed Meal and Old Process 
Screenings Oil Weeds. 5.2 cco: ewe cists seme: 
B 4567 | Amco Old Process Linseed Meal and Old Process 
Screenines Oil Weeds. .5 eck ce ceric sete: sole 
B 4568 | Amco Old Process Linseed Meal and Old Process 
ScreeninesiOileReedies eget crt ieee 


Archer Daniels Linseed Co. Minneapolis Minn. 


B 4368 | Old Process Ground Linseed Cake.............-. 
B 4386 | Old Process Ground Linseed Cake..............- 
B 4709 | Old Process Ground Linseed Cake............... 


Chicago Heights Oil Mfg. Co. Chicago II. 


B 3366 |. Old Process Laxo Cake Meal.................... 
B 3898 | Old Process Laxo Cake Meal.................... 


Wm. O. Goodrich Co. Milwaukee Wis. 


B 3813 | Old Process Ground Linseed Cake............... 
B 4831 | Old Process Ground Linseed Cake............... 


Hirst & Begley Linseed Co., Chicago, Ill. 


BISTGSiy |) Mhinseedt Orla Meal ee verre jaisreieterslecerelotels so eirie. terete 
Bs430Nl Miinseed: OulMesly sae arise vee sciee s oeecctaee 
BiS438 a elanseedsOueMeale- ans ajrccrecieteecitee orate es 
Brd4425\) Dinseed (Ou Meal Se hcc.cckct co cccre eye tciss wie wicte Palate 
(Bi846 44] binseed: Oils Meal fie Jejtcisciaas aces 0 ses os alenieberctale 
IBiSil bal lanseed\ Onli Meal =< isrsisscise ectcrsccise ciaysteciclareere au. 
BISS2aii lelamseed | OnlOMeal ae acy cickerereies ss <teteteiednr~ ote are¥ayere eras 
Bi 4228) |) sainseed! Oil Meale sy. o sna c et csi siecis heres tieise 
B(4229) 1) Lanseed' Oil! Meal gus oc Gen cpticcssls + vies ain 
iB 4230 ninseed) OillMeali 2: S285. Me Sess cteys sates senate veces 
1B 4033 lelanseed! Orlvlesll oe. Sema alenreahee sess cies siete 
(Bi482441 Tnseed: Oily Meal 22 aeeee ccate viet lessisie eie.ore sieve 


Spencer Kellogg & Sons, Buffalo, N. Y. 


B'3851 | Pure Old Process Oil Meal...............+.-+5+- 


B 4230 |, Pure Old Process Oil Meal... 
B 4286 | Pure Old Process Oil Meal....... 

B 4578 | Pure Old Process Oil Meal..............2..-.--- 
B 4744 | Pure Old Process Oil Meal.............-.....2-- 
B 4934 | Pure Old Process Oil Meal...............-+--+-> 


Metzger Seed & Oil Co., Toledo, Ohio. 


Bis60lel wOldsProcessiOilMealscc.-mcemastreeciternicticcs ee 
Bis6cp| Old'Process' Oil: Mealiat oe ncn acclecee simereics 
Bissap pOldterocesa OrliMeal. (So scaamcoeiccsccelee onion 
1Bi40261|) OldiProceas! Oil Mealee. ems ciachis- eects ierierts 
B 4064 | Old Process:Oil Meal.............-cceseeeeeeees 
IB4098 3 OldsProcess Oil Meal®< ca) sh ctnunneciore sdeem sate 
BA2455) OldiPracessiOil' Meals, <- mcteis sien cntercoine etocete oe 
BAgtAh | Old sbrocess:OniMealyecen oceanic eine shine 


a 

o . 

— S i] 

Sampled at g ial tes & 

2 3 3 3 

=| B zB z 

= 6) 6) iS) 

BP WENE Aerotech ete ae 9.8 30.9 7.3 9.1 
Prout vake-je. see ece ieielh oiligik dpa viel! 9.5 
Charlevoix............ 9.5 | 32.6| 6.6| 8.8 
UNE con sods O26nl oles (HEcel|) Wark 
‘me nates 33.0 6.0 | 10.0 
@hassellfeueeere Jig OFS 36290 Onley 
Ontonagonteeee eases 9.2 | 34.9 6.9 8.3 
Witla srotemic tick semen 10710) 35.0" |) “726 | 8.0 
Average.......... 9.5 135.6 | 7.4 | 8.0 
TF aw eee 25.0 6.07) 12.0 
Detrowia. eee E> CE OAS [5 Cle ce fet B8G} 
Muskegon... LOSS | 29535) e7265 | eos 
Average.........- 9.6 | 28.8 Uae 6.9 
{ Gol ec eere 82.0 6.0 | 10.0 
Holland........ VE) 199) 1) 8453) 5 We On Sas 
Traverse City......... OFS oon al ee Le ies: 
IAVETAP CL aaeetie ek Q2Gin|  Sacite| eaceom toes 
Gees 34.0| 6.0} 9.0 
Grand Rapids... \ F'.* 9.0 |(37.8 | 6.3] 7.6 
Grand Haven......... 9.8 | 35.4 6.5 8.0 
JAMeStOWM..csek eels 10.6 | 34.3 5.9 8.0 
Jamestowlees oe Oko Sa0Ke 6.8 7.0 
Heeland 2... 2/45 Shp 9.8 }§36.3 | 5.8] 7.7 
NOSSO astarsiei cise siete sie 8.9 736.8] 6.4! 7.8 
Hollands. s.scehenee Old |933%6 | 2 -8al) 7-4 
Hudsonville........... 9.8 [235.1 6.7 | 8.2 
Holland leer ae 9.5) 34.3 Toe OEe 
arlene acne cesevaere 10.6 | 35.1 6.7} 8.0 
Muskegon’ 2). cee sale 922) | a8000 |p Ge Gn) mont 
Kalkasiatrers ter cor eate 8.6 | 36.1 6.3 8.2 
Average.......... 8. 35.4 | 6.5) | “8.0 
TAC anc sok 33.0 6.0 | 10.0 

9.6 | 34.8} 6.4] 8.3 
9.3) | 84277) 26.49] Saf 
sia yat9) 6.2 7.9 
SEY Ga lecstsveat ul [eam dat Ie fae 
nl sdaletes ance 10.2) | 35-3) |) 5.6) |) 6.8 
IPOntaGIe name eee cxidsil) eta 7a’ 
AVES GW crv ee eiele Oreo SG ea al MORON ie iat 
(Cte Py abioce 80.0 6.0 | 10.0 
AN DIOnINe se ere Pe SATO3 | pedo (Ot talleneca 
Lansing...... shied 9.3 | 34.4| 6.4) 7.8 
IMolinies tire sie cerns eee 9.8 | 36.9) 6.8} 7.5 
Saginaw. ic. ccelccitare 9.7 | 35.8 6.5 7.7 
Bay Oitycemscceecse 8.8 | 32.4 Ose Se 
Gass Clty wact vec QRZ) |oanGu|) ei eOulm ose 
IBigaivaploss scents 9.8 | 35.8 0) bal ege9 
Alpena ts: 465 cistocctons 9.8 | 36.9 | 7.3 Chel 
= Average te nates OE8r ksh s0) | Ge O| a ecard! 


*Abbreviations for Guaranteed and Found. 


Price per ton 
or ewt. 


Laboratory 
number 


B 3183 
B 3495 
B 3588 
B 3917 
B 4875 


B 3825 
B 3878 
B 4344 
B 4575 


B 4347 


B 4011 
B 3914 
B 4175 
B 4273 
B 4898 
B 4984 


B 3381 
B 3532 
B 3591 
B 3606 
B 3638 
B 3840 
B 3934 
B 3941 
B 4056 
B 4253 


B 3348 


B 4437 | Atlantic Grains Yeast & Vinegar Grains 


EXPERIMENT STATION BULLETINS. 


ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


Manufacturer and Trade Name. 


Sampled at 


Midland Linseed Products Co., 
Minneapolis, Minn. 


Argentine Brand Pure Old Process Ground Linseed 


Cake S RN AoW eens chia Ra pres tee. 


Argentine Brand Pure Old Process Ground Linseed 


va Brand Pure Old Process Ground Linseed 
ak 


Minnesota Linseed Qi! Co., Minneapolis, Minn. 


Old Process Ground Linseed Cake............... 


Sherwin-Williams Co., Cleveland, Ohio. 


SWC alanseed! OulMealies ema: emccicsss soe cee ela: 
SWiClinseediOiuMedleas sae cei nee 
SWC sinseediOws Meal Aah ee chee na eee 
SWIC dimnbeed’ Ou Mealin co Nene she ate a teens 
WiC ihinseedOulMeale).2 5 ete oy sechiaso. 
SV Crlanseedt Oil eal es oe sues ea sc ese 


Z 
Toledo Seed & Oil Co., Toledo, Chio. 


Major Brand Old Process Oil Meal.............. 
Major Brand Old Process Oil Meal\............. 
Major Brand Old Process Oil Meal............... 
Major Brand Old Process Oil Meal.............. 
Major Brand Old Process Oil Meal.............. 
Major Brand Old Process Oil Meal............... 
Major Brand Old Process Oil Meal............... 
Major Brand Old Process Oil Meal............... 


DISTILLER’S DRIED GRAINS. 


American Milling Co., Peoria, Il. 


EmipinetDairyableed saat tat aeenisty rire eaten 


YEAST AND VINEGAR GRAINS AND 
DRIED MALT GRAINS. 


Cleveland Grains Drying Co., Cleveland, Ohio. 


Coopersville. . . . 
Jamestown............ 
JNO G)il- ron areata Se RO 
@usnovial eas oas sede 
Thudington® sess jser. «)- 


PAV eLage hares csi « 


Holland==: 5... 
Muskegonos: <....22.. 


Munising sesemieon act 


Wayland Sesureeneere- 


ISNA Chins monoedc once 


A 

2 a 

: o a o 

5 Patel Bet cal aes 

~ Oo o o 

ene: ee ae 

= o S) oO 
wahoo 380.0 5.0 9.5 
9.1 | 34.6 7.6 Tes) 
9.1 | 34.5 9.4 Ut! 
9:0) 35.9 | 8.7) 7:0 
9.1 | 34.6 U5) 7.5 
9.0 | 35.2 8.0 7.0 
9.1 | 35.0 8.2 7.3 
eatery 82.0 5.0 ONG; 
9.3 | 33.9 8.1 8.2 
QF eal | See enred: 
Soe S024 | SHO wes 
SESe Onan come Sed 
8.9 | 35.2 8.0 qe 
Berea 34.0 §.0 | 11.0 
Gia oors: | Oslelmoe 
GOS 83.0 5.0 8.0 
8.7 | 35.4 6.0 7.4 
ORES TAO! lbh OrSn|p ies 
9.2 | 34.9 6.5 7.4 
9.7 | 36.9 6.1 7.6 
OR locrl 6.1 8.4 
9.4 | 37.4 ar 8.3 
heey leakoerell (eC |) 7s! 
mei at 383.0 6.0 | 10.0 
10.0 | 34.5 6.4 6.9 
OM eaoe 6.1 US 
9.3 | 37.8 6.2 ‘fil 
9.8 | 35.6 6.8 7.4 
Ore 36: 1 Gut 6.9 
9.8 | 36.9 6.2 7.4 
9.2 | 36.0 5.5 7.4 
9.8 |-35.1 5.5 6.8 
8.9 | 35.3 6.6 ial 
9.2 | 34.8 6.1 8.8 
GEG Pooron lm Op2uleeine 
Betas 80.0 | 10.0 | 14.0 
7.4 | 32.6 8.0) 11.2 
peaeletete 19.0 6.0 | 18.0 
5.6 | 19.1 7.4 | 18.5 


335 


Price per ton 
or cwt. 


*Abbreviations for Guaranteed and Found. 
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STATE BOARD OF AGRICULTURE. 


ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


Manufacturer and Trade Name. 


Laboratory 
number. 


Kellogg Toasted Corn Flake Co. 
Battle Creek, Mich. 


Malt eed em sas cas ci cen eine ctor cle ereeeeis 
Mag iReed arse te te boot ae eats Oeics anton ies 
Malt heed 222. int. mc cl ncietea as Soa cae sicte tee -e 
Malt Weed nase toate teins cae Se ee ee 


B 3404 
B 3444 
B 3463 
B 3492 


Bi4267, | MaltiBecd aya cisere tela yrace sasha « protele ieee ersiessieiete ae 


Quaker Oats Co., Chicago, III. 


B:4188) |) Dried MaltiBy-Product. 0.2... ...2-2- 2022s -neee 


CORN GLUTEN FEED. 


Corn Products Refining Co., 
New York City, N. Y. 


Buffalo Corn Gluten Feed... 22.2.2. ee noes 
Bufralo: Corn Gluten Heed’s..5 aren site- miei 
Buffalo Corn Gluten Feed....................-- 
Buffalo Corn Gluten Feed. ..............-...--- 
Buffalo Corn Gluten Feed................------- 
Buffalo Corn Gluten Feed..........0..2-2----5-- 


B 3525 | 
B 3630 
B 3667 
B 3687 
B 3739 
B 3866 


Douglas Company, Cedar Rapids, la. 


B 4363 
B 4782 
B 4850 


Douglas Corn Gluten Feed..................++5: 
Douglas Corn Gluten Feed.................+-2+- 
Douglas Corn Gluten Feed.................-.--- 


J. C. Hubinger Bros. Co., Keokuk, lowa. 


KK (Corn Glutentlleed 2252. os a3 go aisemiare come 
ReKGK ComGliten seeds. aca ciccit aoe see eer 
Keke |\CorniGluten Beads. of 2s ser cece ws ceese ne 
Kena Corn Gluteniheedsaa. -Aistee cee eee one 


B 3414 
B 3883 
B 4438 
B 4498 


Huron Milling Co., Harbor Beach, Mich. 


Jeoks:Corn Gluten Needs. << so.cesecieet «cena ese 
Jenks Cor Gluten Heed ick. acest seen 
Jenks Corn Gluten Feed. 
JenksiGorn (Gluten Weed sic. saieee caesar ese 
Jenks Corn'Gluten Beeds) ioc. sce sec eee 


B 4086 
B 4125 
B 4134 
B 4316 
B 4957 


HOMINY FEED. 
American Hominy Co., Indianapolis, Ind. 
B 4737 | Homco Hominy leeds. tanee ee lancet eee 
t Beck Cereal Co., Detroit, Mich. 


B 3336 
B 3626 


Royal Yellow Hominy Feed Meal................ 
Royal Yellow Hominy Feed Meal................ 


*Abbreviations for Guaranteed and Found. 


Sampled at 


(1918) G.* 
Coopersville... . 

Jamestown........... 
Leeland.) kore ees 


Average. s ners 


: (1919) 
Battle Creek.... 


Hudsoneaeses 


Dalinien ocean eect 


Allpenaise a cui caterer aki: 


Bronsone ees 


Detroit ccccees 
Metrortsda see 


Moisture. 
Crude protein. 


wd wnwits 


bo 
EESSSRS 
TP ROO 


ONES 


Dwr Pwo 
AWAOEAOOS 


Crude fiber. 


00 G> C200 ~I ~1 Co 
DOW Wn 


Price per ton 
or cwt. 


<0 0 6 Cele» 


a, oe 0 elu iain 


diioseeKs.e ole 
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Bs ae ae 

22 Manufacturer and Trade Name. Sampled at 2 = 3 2 

oH =I 5 S) (a) Co) 

os 2 is) ~ oO 

ge S E z z 

3 = 'S) 'S) iS) 
Chas. A. Krause Milling Co., Milwaukee, Wis. 

{ GEN ce 22 10.0 6.0 5.0 
iBo400)| Badrer Hominy Weedc..nesescc- ooo cde eis stint = Zeeland......... Pee el OS On| Onda Ocean Aine 
Biotue | Badper Hominy Weed «cc .:cesre sor nt erotic tie elerete.e Pte DORMS ry, oe sacietsiee 6 ee On LOL: ie Digan oat 
iB4e46.| Badger Hommy Weed. .o. ps5. osc coe dat alele0s Marquette............ 9.7 | 10.9} 6.3) 4.3 

AVETAR Gran nee sre TURP AS ey eeal 3.6 

Marshall Milling Co., Marshall, Minn. 
(Cidade 10.0 5.0 7.0 
Boson mb onminy Reed. Acne 23 32% ces wartstars ate biaayef eT onega,s oe Allegan......... roel tOh ba LOPS teste on > Osa 

Postum Cereal Co., Battle Creek, Mich. 
; edd eee 10.0} 6.0} 5.0 
BAGS Burts! Hominy Reed |. 0.2 ste ice ecient = Battle Creek.... | F.* | 9.7 | 10.6] 5.8] 3.3 

United States Frumentum Co., Detroit, Mich. 
’ (Cog (See 10.6) 6.0| 7.0 
B 3664 | Frumentum Hominy Feed.....................-| Detroiti-se. ee tee Sor | LOLON! (6229) 455 
CORN GERM MEAL. 
Corn Products Refining Co., 
New York City, N. Y. 
nc al ie es 18.0 7.0 | 13.0 
Bysb50) |" Diamond Hoe Meal \...6. cf... 2 a. cee nto vise Werrore tee, oe era 86 et 4e9e 1027928 
Beat oss Piamond: eeog Meal! 8528 oa atcizsajeiere sacks a. Arist eee ees 10.9 | 23.7] 10.0 | 9.4 
BraI99! |p Dismond: Hoe Mealion. . 52 Stas canes ieels of Alecantnt inde. nee 10.6 | 22.0 | 10.0} 8.6 
B’4558 | Diamond Hog Meal... .....:-.--------2.-+- +2 Spaulding 35-5 sec ore Seba BO Oe Te BE. 
B 4610 | Diamond Hog Meal...............--.-------+-- Wiesland) cea. ee 7.5 | 23.0) 8.7) 9:0 
Breoton|) isamond Hop Meal). cc6 i... ssceeea niece's ouko Pivmouthies nee wee: S14) 2OLGy |) 11.9") 99.5 
Average.......... 9.2 | 20.7 } 10.2 9.2 
CORN FEED MEAL. 

Ferdinand Becker, Grand Rapids, Mich. 

{ aah (Aaa 9.0 4.0 9.0 

BApesule peed Com Med. se cet st on iit-\> rite vse sairiets Grand Rapids... | F.* | 11.4] 9.2] 4.2] 2.6 
! 

Darrah Milling Co., Big Rapids, Mich. 
Geen Ss 3.0 4.0 3.5 
B 4247 | Unbolted Corn Meal.........2.-..2-...20e0000- Big Rapids. .... Bele 15.30% 826) 03.5 We tod 

King Milling Co., Lowell, Mich. 

: G*|5som 16:1. | 726) | #2 
A425 Gy mari Cori Meal cio. weiain/at ad <\cers nnicis/> © cie< ofA Lowelli:. 2.2 s-- Le WADE O 8265] 2s-60, 1.4 

Saginaw Milling Co., Saginaw, Mich. 
(CE aeee 10.0 6.0 7.0 
BaAos” | Saginaw Cor Néed = 5% 2.86 oe oocne is oho o once Saginaw........ eS AT AN AMEE | eves |p eee 
Batson SacmawCorn' Weed: 22. 225 osc aic sire sre ae ia oie 6 (Groswellice eens a: 14-6: 108R Geil on 
B 4148 | Saginaw Corn Feed................2+2-0eeeeeee Mayvilley 2: <e,.2 eee e. 1155) 51025) | Sei 406 
Average.......... 12.5 [ 106 .| “onl 3-7 

David Stott Flour Mills, Detroit, Mich. 
GaP oo. 10.0 6.0 5.0 
AAS Uri Mean Meal. sc ote to a,2x cite as eteces aero ie pes Adriann. cess F.* | 9.9] 10.4] 5.7] 4.3 

Valley City Milling Co., Grand Rapids, Mich. 
(Chl eee 930) 5.0 8.5 
B 3798 | Rowena Coarse Corn Meal...................... Hartford........ F.* | 11.0 | 11.1} 8.8] 4.0 
B 3863 | Rowena Coarse Corn Meal....................-- Grand Rapids......... 12.3 SN | ear al ona ee? 
AVETSLCS: War strode TST 105.5 8.3 4.2 
Washburn Crosby Co., Minneapolis, Minn. 

’ : Gaaiee 8.0 6.0 | 10.0 
Bs8s4is Com ieed Meal. saeck rater etal <p ce tints Muskegon...... PF AOL 2a 1022 erred: 6:6 


*Abbreviations for Guaranteed and Found. 
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Price per ton 
or ewt. 


338 


Laboratory 
number 


B 3199 
B 3857 
B 3910 


B 4172 


B 3992 


B 4740 


B 3453 
B 3694 
B 3776 
B 4010 
B 4012 
B 4143 
B 4252 
B 4403 
B 4804 
B 4813 


B 3189 


B 4643 


B 3364 
B 3398 
B 3623 


B 3586 
B 3749 
B 4196 
B 4618 
B 3695 
B 4197 
B 4933 


B 3633 


B 4734 


STATE BOARD OF AGRICULTURE. 


ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


Manufacturer and Trade Name. 


Watson Higgins Milling Co., 
Grand Rapids, Mich. 


Corn eed ears, Ake Noa forcch tae oe oatt oie eee 
Corn th eaditirr ie ces soon Gist cme chore eae 
Corn Heady ia au treks ra cele ene tod Stearn 


ANIMAL BY-PRODUCTS. 


Chicago Feed & Fertilizer Co., 
Chicago, Ill. 


Magic Brand Digester Tankage..............-.. 
Darling & Company, Chicago, III. 
Darling’s 60% Digester Tankage................ 


Darling seat Orispss castes atte eee eee 


Darlnpisi West Serapse eee sacri se oe 
Daringisi Meat scraps.) wane eesti ene 
DarlingissMeati Scraps oss os.e ena aaee cere ece 
DarlingisiVeatiSerapse eee sene tec ene 
DarlingisiMeatiocrapees eens nan cee eens 
Darhngs Meatiocrapses. sence sosisescine eee 
Darlings Meat Scrapse areas eee 
Darling siMeatiScrapsesea seen eventos 
Warling's3 Meat SerapBeseeo sere eon eee nee 


Darling /siMeatiScrapss..-e.cmsecercess oon 


Hartman Tankage Works, Grand Rapids, Mich. 
Hartman sbankage su, .caesecineon odaioen 
A. P. Kleise, Holland, Mich. 


Milienbach Bras. Co., Detroit, Mich. 
Millenbach’s Mixed Beef Scraps...............-- 
Millenbach’s Mixed Beef Scraps..............- 
Millenbach’s Mixed Beef Scraps................. 

Swift & Company, Chicago, IIl. 
Swift’s Digester Tankage..........5.....-....-- 
Swiftis!Digester Lankage. soca. teens: cee one 


Swift's Digester Tankage..................+-+2- 
Swiftis Digester Tankagel oo. 8.2 occ. bees cece: 


Swiltip Meat Mealy te men onactecnimracciecioee 


SwalitissMeatiScrapsee.c..miterlaastr sti tassctars ante 
WLR Meat SCrapsu ec cee career meine 


DWUAb AL OUlpnyaEs OMe wane eerste faraietsiastee aerate 
S. 1. Treat & Son, Coldwater, Mich. 
Old\Hoss Brand! Tankages:..5..06a eine e ences 


*Abbreviations for Guaranteed and Found. 


Moisture. 
Crude protein. 
Crude fat. 


Het 
wo 


D> 
aS 
as 
aN 


Corr 
eo 


XC ~~ 
WHOMEIS OS OS 


Grand Rapids: seen en 


| Crude fiber. 


me Co 
NS 


ES 


NWWwWwoNNNNNNIms OC 
BOW OTIS 


Price per ton 


oo 


LCs) co wortOSmMOooonw~ 19 aos 
bo Co 1x) We AE ORDIMIWAOAN 


i 


Comstock Park.. 


oS 


oor Mor ms) 


co oseoem 


BwWwoUIS © 


_ 
moors 


_ 
orm om; o 


SHS O25 oO 


| 


_ 
o 


No t% 
oo _ 


~m 
~ 


or cwt. 


Laboratory 
number 


B 3764 
B 3990 
B 4035 
B 4187 
B 4250 


B 4015 
B 4985 


B 3817 


B 4219 
B 4923 


14212 


B 3452 


B 3777 
B 4029 
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3 nies 
= 33 2 Be 
Manufacturer and Trade Name. Sampled at g = a a St 
B 3 3 3 a2 
‘s a = z 29 
= Ss S) 'é) AY 
DRIED BEET PULP. 
Larrowe Milling Co., Detroit, Mich. 
GE ess sec 8.0 ORE \- 20:0) Nerina 
Dried Beet Pulp se sa crastescrcsrcteveaicts sie jn 'stsicie arsewtans Hawelletesercs 1 Fee oly Sava O29)| Pl Seoul eermeres 
Driedtheet, Pulps waacomececm selonscm es osetia Grand Rapids... 10.5 | 8.8 1.2 | 18.8 | $52.00 
DriediBeetiPulpie cece st seonc ioe a osvye tees DALMawanicsciouessee ce 10.3 | 8.8] 2.2} 19:3 46.00 
Dried IB eSt BOD Ne jae cteaierso oiessiciate wa reteyarsrolvini sare dudsons. sees Serer slbed One One| ONDr elon 55.00 
Dried! Beet Gulps..s nesses sdosins essed wo Grand Rapids......... 9.4] 9.1] 0.9] 18.5 46.00 
INGEUCR conn oeas GEG! PSOne OOM TRO) Sees erererats 
Michigan Sugar Co., Saginaw, Mich. 
(ole less tase 8.0] 0.5 | 20.0 \...:..03 
Dried BeetiBulp cys ccers ston sles ere sori lvorere ate >. -| Coldwater. ..... Fee ORS Y |e (Seale O One lited 2.60 
Dried Beet Pulp as ncetociieieiees a ctenmtiees ne/asienes JACKSON ee srsee slolars) <fa1s OFAN 829) 5 On| 18r2 46.00 
AV.ELASE seis o.c leo 2 OAS. 6.) OLGuiplSaOlunamrerststats 
ALFALFA MEAL. 
Denver Alfalfa Milling & Products Co., 
Lamar, Colo. 
Ga eee 12.0 125) \WB020 eerie dacs 
Alfalfa Meal 2 Naervcisvice sik cleans diccine wd bee 2 Aaes iHolland’s.s--re eal ORhoy le LOeGe|p eleon lh zono 56.00 
Albert Dickinson Co., Chicago, III. 
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Laboratory 
number 


B 4374 


B 4108 
B 4133 
B 4310 


B 4470 
B 4474 


B 3975 
B 4488 


B 4241 


B 4540 


B 4471 


B 3475 


B 4279 
B 4954 


B 3946 
B 4016 
B 4151 
B 4181 
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ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


i 


Manufacturer and Trade Name. 


} WHEAT BRAN. 
Baldwin Flour Mills, Minneapolis, Mina. 


| Baldwin’s Wheat Bran with not exceeding mill run 
Erowid ACreeMiiese nce mares ehiae: eine rik, siiein els 


Big Diamond Mills Co., Minneapolis, Minn. 


Big Diamond Wheat Bran with ground screenings 
| _ not exceeding mill run..........-...-----.----| Carsonville.... 
Big Diamond Wheat Bran with ground screenings 
| not exceeding mill run...............+-+.- ee -| Croswell.......'- 
Pig Diamond Wheat Bran with ground screenings 
MOvexceending yan CUM. e on acts sofetel cies ° | Inenan seas 
| Average... 
| 
J, P. Burroughs & Son, Flint, Mich. | 
Choice Winter Wheat Bran with ground screen- | 
ings not exceeding mill run.............--.-.-- LON rear 
Choice Winter Wheat Bran with ground screen- 
ings not exceeding mill run.................+-- Benton..x2.,7 
} Average... 
Cannon Valiey Milling Co., Minneapolis, Minn. 
C. V. Wheat Bran with ground screenings not ex- : 
ceedingamilling ass sktiaes ae 2 Deeeenauace Reed City..... 
C. V. Wheat Bran with ground screenings not ex- : 
Cecdinge aniline 9 ersten ra nciecton oe aie teraiec Chesaning..... 
Average... 
The Century Milling Co., Minneapolis, Minn. 
Jersey Wheat Bran with ground screenings not : 
exceeding mill rites oes oe oe aes nd elec aes Munising...... 
The Cereal Mills Co., Wausau, Wis. 
Wheat Bran with ground screenings not exceeding 
TT ee a MP ASR AE ECP OOo eae ab Oncne Carney... 32.3123 
C. S. Christensen Co., Madelia, Minn. 
Wheat Bran with ground screenings..............| Flushing....... 
Claro Milling Co., Waseca, Minn. 
Claro Wheat Bran with ground screenings not ex- i 
Ceeding mill mit Se aol hee diss tarde een dct Grand Rapids... 
Commander Mills Co., Minneapolis, Minn. 
Commander Wheat Bran with ground screenings 
not exceeding mill run....,.......-2++2--2+-5: Galesburg. .... 
Commander Wheat Bran with ground screenings ; 
MOL Exceeding MULTUM. sees da¥,c usenaceeoee noe Imlay City.... 
Average... 
Wm. A. Coombs Milling Co., Coldwater, Mich. 
Wheat Bran with ground screenings not exceeding 
mill run...... Pareles rota crerestoute sai esis + Kalamazoo..... 
Wheat Bran with ground screenings not exceeding | 
MU TUne se eee hae aaa Dathddisne doa bo ROoe Goldwater <3 22. esis, 
Wheat Bran with ground screenings not exceeding 
Baill TIM | 1p aint wate te sane eas Acne te ee| WY ASSALiy p(Actseictatater a 
Wheat Bran with ground screenings not exceeding 
MUL TUNs',,,,08 veiceneetinatelen eaeieiemetnen weer Reading....... 


*Abbreviations for Guaranteed and Found. 


Sampled at 


| 


| | 
earl 

rh 2 

2 
Bo ball te 

Can ae = 
= 6) | 
hoe Dee | 
10.0 | 12.9 | 
es Ka 12.0 | 
10.5 | 13.3 | 
11.6 | 13.9 | 
110.1 | 14.4 
10.7 | 13.9 


} 10.8 | 14.3 | 
10.6 | 14.8 
ee 15.0 

9.8 | 15.1 | 
11.4 | 14.9 | 
10.6 | 15.0 | 
oe 13.0 

9.8 | 15.2 

Se: 14.0 
10.3 | 16.3 
Fee 14.6 
10.5 | 14.3 
eae 14.0 
i10| 14:8 
es 12.0 
11.2 | 14.9 

9.5 | 14.4 
10.4 | 14.7 

soe 14.0 
10.2''| 14:8 
10.3 | 14.1 
10.6 | 14.3 

9.6 | 15.4 


383 
4 ij 
: 5 = 
= a Hy 43 
3 2 25 
6) S) =>) 
leery 
| 
| 
ASO NLO OG eee 
5.5 | 11.9} $54.00 
Pe RSE 240d eee 
5.0 | 12.4 2.60 
5.3 | 11.5 2.25 
5.9 | 12.5 | 52.00 
Beat Dalal ene 
Hp Sd fad payee 
CC PAR HALON ee 
358) | le Fe 2.70 
SEs pe Shaiya tees 
PEO \ UE Ge nce 
6.1! 10.6 | 58.00 
Geld ETOROn Ree 
Grduie1O. asl 2 ncee 
2i00|18-0) ao, soe 
5.1 | 11.1| 43.00 
FEE |b EA cg, oe 
4.4 | 10.5 2.50 
ey lige lees 
4.8 | 11.8 2.65 
3600890. Deere 
5.1 | 12.1| 38.00 
BON RIPSOE roe 
5.1] 10.5 | 54.00 
4.6 | 11.7 2.30 
Ar Oe alee eo eee 
SOuln FOMN eee 
4.3| 9.3] 50.00 
4.4/ 9.2| 50.00 
42) 9.1 2.30 
3.7| 8.5 2.45 


384. 


number. 


Laboratory 


B 4182 
B 4185 
B 4451 
B 4452 
B 4500 
B 4745 
B 4908 


B 3786 


B 4467 
B 4485 


B 3503 
B 4337 
B A715 
B 4968 


B 3714 
B 3747 
B 4109 
B 4355 
B 4537 


B 3595 
B 3600 
B 4707 


B 4062 
B 4106 
B 4129 
B 4158 
B 4501 


| 
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ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


Manufacturer and Trade Name. 


Win. A. Coombs Milling Co., Coldwater, Mich.— 
Continued. 


Wheat Bran with ground screenings not exceeding 
mill run 
Wheat Bran with ground screenings not exceeding 
mill run 


mill run 
Wheat Bran with ground screenings not exceeding 
mill run 
Wheat Bran with ground screenings not exceeding 
mill run : 
Wheat Bran with ground screenings not exceeding 
mill run 
Wheat Bran with ground screenings not exceeding 
mill run 


Crescent Milling Co., Minneapolis, Minn. 


Crescent Wheat Bran with ground screenings not 
exceeding mill run 


DeRoo & Company, Flint, Mich. 


Wheat Bran with ground screenings not exceeding 
mill run 
Wheat Bran with ground screenings not exceeding 
mill run 


Duluth Universal Milling Co., Duluth, Minn. 


Wheat Bran with ground screenings not exceeding 
mill run 
Wheat Bran with ground screenings not exceeding 
mill run 
Wheat Bran with ground screenings not exceeding 
mill run 
Wheat Bran with ground sereenings not exceeding 
mill run 


Eagle Roller Mill Co., New Ulm, Minn. 


Wheat Bran with ground screenings............. 
Wheat Bran with ground screenings.............. 
Wheat Bran with ground screenings.............. 
Wheat Bran with ground screenings.............. 


Wheat Bran with ground sereenings.............. | 


B. A. Eckhart Milling Co., Chicago, Ill. 
Wheat Bran and Screenings.................. 
Wheat Bran and Sereenings............ 
Wheat Bran and Screenings...... 


Empire Milling Co., Minneapolis, Minn. 


Kmpire Bran with ground screenings... . . 
Empire Bran with ground screenings... ... . 
Impire Bran with ground screenings... . 
Empire Bran with ground screenings 
Impire Bran with ground screenings. . 


“Abbreviations for Guaranted and Found. 


Sampled at 


Ypsilanti 


Bronson 


{ G.* 
South Haven.... | F.* 
fiG= 
BINS Se rsrrciehets e {re 
Clioznt cress aniets 
“AVEragG smc niece eee 
{G.* 
Detroit... VE 
NGwbeITyin acco nietsctn: 
Royall Osaki. 
Mt. Clemens.......... 
Averages. ie.tae os 
{G.* 
OwOssooy.cmeele \ r+ 
REEVE ehueeen nents 
Carsonville........... 
Negaunee’®.ceme > similis 
Manistique............ 
ASVETAROY. Geka 
{ G.* 
1 ALBION ySerjaraicce uieull eters 
JAI biOne Sates Sramerec eters 
Oxford sie ont een 
Average 
iG. 
Bay City...... eRe 
Wal@tvtecy seston Serante 
Croswell... 
Vassar....... 
Stambaugh. . oils 


Average 


a 
‘Ss 
g | £ 
5 © 
2 = 
= oO 
10.7 | 15.6 
11.4 | 14.3 
10.5 | 15.4 
10.7 | 15.0 
10.8 | 14.8 
10.5 | 14.5 
10.8 | 14.6 
10.6 | 14.8 
Le 14.9 
itihant |) IG}, 9 
bye 13. 
10.6 | 15.2 
11.4 | 15.8 
11.0 | 15.5 
noes 13.8 
11.3 + 16.1 
10.6 | 16.3 
9.6 | 15.9 
10.1 | 16.4 
10.4 | 16.2 
Crises 14.0 
10.2 | 14.1 
11.1 | 13.5 
10.1 | 14.6 
10.2 | 13.9 
11.5 | 15.4 
10.6 | 14.3 
| 
ei 14.0 
10.0 | 15.8 
10.4 | 17.3 
9.9 | 15.4 
| 
10.1 | 16.2 
ate | 12.0 
10.2 | 14.8 
11.4 | 13.9 
11.2 | 14.4 
11.9 | 14.2 
10.2 | 14.6 
11.0 | 14.4 | 


| Crude fat. 


5 


Swe Oe 


2 


gg 
& | s¢ 
aia 
2 26 
iO) [0 
9.5 $2.75 
9.9 2.60 
9.1 2.75 
O27 lea ee 
9.6 2.70 
10.9 2.50 
9.0 2.60 
Q EAN aces 
{PL Oneness 
9.9 50.00 
1OROM aoe 
9.5 | 46.50 
9.1 55.00 
ONS) | sear aeees 
18°97, sea aeer 
10.3 33.60 
10.6 2.25 
10.8 2.65 
10.7 2.50 
LONG iil Seewa one 
192005. aes 
10.7 | 40.00 
10.7 | 43.00 
11.7 2.60 
10.9 2.75 
10.3 51.00 
10.9<| See eee 
LTO: Wess toes 
10.2} 45.00 
9.6 2.95 
9.4 2.50 
Ve al a We ae 
19:0) |e ae 
| 11.0 2.70 
10.9 40.50 
11.5 | 50.00 
10.5 2.50 
10.5 2.75 
TAO sh tesre le 
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, 4 
= q 
eee le g | = 
£3 Manufacturer and Trade Name. Sampled at g = 3 = se 
iL ~~ o o >) o 
EE S| 2 |.) 2 | gs 
| H P= oO iS) 1S) Ay 
| 
Everett Aughenbaugh Co., Waseca, Minn. 
eres a. (1420 | Seb 1850 le reeetee 
B 4156 | Eaco Wheat Bran with ground screenings.........| Vassar......... Vee Rey aa 5.4 9.6 $2.50 
B 4407 | Eaco Wheat Bran with ground screenings......... ACKSONE.. He teas ees 11.6 | 15.0 5.5 | 10.4 2.50 
DM CORN TE is a OBE Lele Lee 8i | adel ieL ORO || arenes 
Gooch Milling & Elevator Co., Lincoln, Neb. 
; ‘ GRE Peta 15.5 ZIG MN HOON ecrecthoc, + 
B 4225 | Wheat Bran and ground screenings.............. Benton Harbor . | F.* 9.9 | 18.1 4.1] 10.0 55.00 
Hankey Milling Co., Petoskey, Mich. 
ORM | wee a 13.5 8.7 DiS lh eire tages 
B 4819 | Bran with mill run screenings................... Mancelona...... Vg Ne wee) yal 9.1 2.65 
Hannah & Lay Co., Traverse City, Mich. 
B 4833 | Wheat Bran with ground screenings not exceeding } Taz ea sere 15.0 BAO! | LLG) ne eect 
mma rym ecm ote nre eae capare aie a! afos Traverse City... | F.* | 10.4 | 15.1 Op taleyy 48.00 
Harris Milling Co., Mt. Pleasant, Mich. 
Ch ot Sea 13.0 20: SH ees ane cee 
B 4852 | Bran with ground screenings.................... Frankfort....... Bites OLON | Mi SeOuler sas paki 2.50 
B 4863 | Bran with ground screenings..............-+000+ Manistee ques es. ane TION elseny ears ties 215 
“AsVierag Gan acteciiste TUEO Maton AP Ogle Len) sl reas everest 
W. J. Jennison Co., Minneapolis, Minn. 
B 3400 | Wheat Bran with ground sereenings not exceeding (1918) pA ial ES OU LO Nel ee) | nee 
nail llinting Poeaaekaguantiagerase sonni Orne oe Aran IOlgiertie Neon kbc r.* | 10.7 | 14.5 | 4.8 | 10.3 33.60 
B 3956 | Wheat Bran with ground screenings not exceeding : 
Tvl atl nese acts ote cis acter coke megs. ae pes EIMOLER Bee teetertten 9.7 | 14.1 5.6! 10.9 55.00 
B 4105 | Wheat Bran with ground screenings not exceeding 
ANT T I sey Me ee Stora ee crcral ae erento ayers ora North Branch......... 11.8 | 13.8 ERE) lat pe 2.50 
IAVETAL CL. 5) aiai2 iso's 10.7 | 14.1 Dwain | LO) iterates 
B 4065 | Wheat Bran with ground screenings not exceeding (1919) Gad een TDS | PETG ui OE lee cent 
pnilinin Sree eee es eet co eM Bay, Catye nom F* | 9.4| 14.2] 5.3 | 10.4 2.40 
B 4161 | Wheat Bran with ground screenings not exceeding 
Nai Cerna bpoode andro padtepsnvense see line toriey art ee nesavbe 10.9 | 14.3 4.6 | 11.7 2.15 
B 4301 | Wheat Bran with ground screenings not exceeding : 
pallies cee pe ts ie aha es Sat Glgdwintary.ce ines 10.4] 14.1| 5.8| 11.9) 53.00 
B 4305 | Wheat Bran with ground screenings not exceeding 
: HiT, 6 on Boe Inbaban sannnne do dootecusaene)| uM mM oogcan al) MOL HMOs Goch ally. 54.00 
B 4885 | Wheat Bran with ground screenings not exceeding 
rir yint ss pee ciate, eon ae hata aiclore the oetereasbols Olifiords. snarisrceee Aa 1S Onl omen |mueO) 2575 
Average.......... 10.4 | 14.3 gy Ai a PAN eS cme 
The Kansas Flour Mills Co., Kansas City, Mo. 
f ; GaN peas - VAM Se Nats La)- al (aD AAO Re cio 
B 4053 | Wheat Bran and Wheat Screenings.............. Bay, Citys se cet NET O78 16rd eee sO ee Om Oral meee 
The Kaw Milling Co., Topeka, Kansas. 
B 3185 | Kaw Kaw Wheat Bran and screenings not to ex- Gielen ae 14.6 Tel Fel DRO an eoen 
CERISE see CMe wrenhiae COREE an erie sae Coopersville....\| F.* | 9.8 | 16.2] 4.1] 7.6 40.00 
B 3485 | Kaw Neier Wheat Bran and screenings not to ex- 
ERC Gae aaecitcinraa Poe ek cideatu orastiacieleate tae Forest Grove.......... 10.9! 16.8) 3.8] 8.7 42.00 
ASV ET BQ Cae fererteret rs LOR 2s AGRON AON rea) ol seaterceane 
{ (Cas aaa 14.6 $.6 G25) al ssararateheun 
B 3427 | Kaw Kaw Wheat Bran and scourings............ INpiientds panne Hees 100 ledee tal 4akni) 16.0 39.6 
B 4288 | Kaw Kaw Wheat Bran and scourings............ Coopersville.......... 9.4.) 18.3} 4.2) 9.1 50.00 
Average.......... 10.2 | NS Dh cA sou le SOUON erectrcsitst 


*Abbreviations for Guaranteed and Found. 
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385 


Laboratory 
number 


| 


B 3971 
B 4952 
B 4956 


B 3826 
B 3850 
B 4980 


B 3493 
B 3769 
B 3893 
B 4249 


B 4070 
B 4076 
B 4090 
B 4141 
B 4529 


B 4335 
B 4340 


B 4563 


B 4871 


B 3576 


B 4150 


B 4371 
B 4476 
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ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


Manufacturer and Trade Name. 


The Larabee Flour Mills Corp., Kansas City, Mo. 


wes Bran with mill run screenings not to exceed 


AVR GOBER aoe to TOd ns sb tos a waab oso eonoebbds 


Lindsborg Milling & Elevator Co., 
Lindsborg, Kansas. 


Wheat Bran and sereenings............-..--.- on 
Wheat Bran and screenings............-.------- 
Wheat Bran:and screenings,.........:.+-.200+-- 


Montana Flour Milis Co., Lewiston, Montana. 
Monteo Wheat Bran with ground screenings not 
exceeding Millan 25 c.<scx ve ue» clea eiaete tee 
Montco Wheat Bran with ground screenings not 
exceeding millinin: 2555 5eso- hk ke ea cee 
Montco Wheat Bran with ground screenings not 
exceeding mill’run 2a erie someon aetea 
Monteo Wheat Bran with ground screenings not 
Exchedung MU PUM ee acoder ielarcle alerewiae aise 


New Prague Flouring Mills Co., 
New Prague, Minn. 


Seal of Minnesota Wheat Bran with ground screen- 
ings not exceeding mill run...........-...-.+-. 
Seal of Minnesota Wheat Bran with ground screen- 
ings not exceeding mill run.............--.----- 
Seal of M innesota Wheat Bran with ground screen- 
ings not exceeding millrun................-... 
Seal of Minnesota Wheat Br=n with ground screen- 
ings not exceeding mill run..............--...- 
Seal of Minnesota Wheat Bran with ground screen- 
ings not exceeding mill run..............-...-- 


New Richmond Rolier Mills Co., 
New Richmond, Wis. 
Wheat Bran with ground screenings not to exeeed 
spt lS yh een ae She MAE De aren ne 
Wheat Bran with ground screenings not to exceed 
ATU rin Peete, cme en eo ene canoes 
Northern Milling Co., Wausau, Wis. 

Wheat Bran with ground screenings.............. 

Oriental Mills, Manitowoc, Wis. 
Wheat Bran with ground screenings.............. 

Pillsbury Flour Mills, Minneapolis, Minn. 


Wheat Bran with ground screenings not exceeding 
MUL Pi a ete ne eel Seber fs shila ose 


Wheat Bran with ground screenings not exceeding 


roill run. 4 
Wheat Bran with ground screenings not exe eeding 
mill PUN eee Ae eae ES nav ltiares Maule 


mil! run Dy Aaron oa SR aR tae a teas 


*Abbreviations for Guaranteed and Found, 


a 

2 re 

z oO £S oy 

Sampled at 2 5 & = 

TS) o o o 

az so a=] 3 

S EB = r= 

& ONS tS) 
{ CE Tel lees 2 15.0 8.5 | 10.6 
Clare sat 9.2} 16.3 | 4.3] 10.8 
Capactactonr aaeeeere 9.6 | 16.9] 3.9 | 10.4 
Port biuronee seat se ees 925 1 des | 4.3 | 10.3 
Averages: eon. Guz NS e0N | peeoeen eens 
TONS oon ae 4-5 sy Oeon Lled 
Holland: : ae. thai 9.8 | 16.9 | 4.4 | 10:6 
Spantawee eee eae EET eal} 4.7 hes, 
Mt. Clemens.......... 9.0 | 16.5) 4.4 | 10.8 
AV OLaReine Nate oth 929) 1629" |. 4S e7 
(Gaal "5 eae ISB | OBS7a) 18489 
Vriesland 37 32-4 | Bet 20" 162 O ee aa Oss 
South Haven......... 11.5 | 16.9 | 4.9 |.10.0 
Muskegon. 24.....2.0ch% 1S WV L6E3- 458" ede 
Bie Rapsstcsee tees 11.4 | 16.3 | 4.8 | 10.2 
Average. <<. 22. 11.6 | 16.6 ; 4.7 | 10.0 

| - 
(Chea at a 18287 |\S0"\"1250 
Caro... 26 te cont LP* | 10.3.) 14:5). 5.0") 40.4 
Carn. cds acre heeds 10/30) 14265] spe 2 GES. 
BadiAcxe tr sty rete Car Nee eS E-Gold 077 
Marlette 1250" |"14-5.52 totes) 1055 
Bark River. <s0c oct ae 10.2 | 14.2 Pao LOT, 
Average. l...4.-6. 10.2 | 14.4 5.2 | 10.4 
; cee EA 13.0 | 3.2 | 12.0 
Sault Ste. Marie. | F.* | 10.5 | 14.4] 4.5 | 10.1 
Miunisitigeanes ane rice QE! | Mee Bit etree |e: 
—— 
Average.......... 10.0 | 14.5} 5.1 9.8 
tee eae ee 14-0. |" £30 11830 
Rock. “tse... F.* 9.6) 13220) “bets 13-0 
Goel Sars 1560 tO) 10 
Scottyville VR Oral ASH aaa MONO 
i Clack | I BP 13.0 4.0 | 13.0 
Detroit. o....2.. WBE ye10s3) 815.4) 4.8.) 11.0 
Vassars os ns aoe eee 10.0 | 14.2 | 54+) 1129 
Houghton............. 10.2 | 15.1] 5.5 10.9 
Holly-cisietn eee 9.7 116.6 | 3.7.| 12.2 
15 


Price per ton 
or ewt. 


Laboratory 
number. 


B 4127 


B 4874 


B 3605 


B 4101 


B 3420 
B 3450 
B 3815 
B 3892 
B 4865 


B 3511 


B 4446 


B 4496 


B 3793 
B 3862 
B 3613 
B 3708 
B 3773 
B 4207 
B 4812 


EXPERIMENT STATION BULLETINS. 


ANALYSES OF FEEDING STUFFS FOR 191°-1919.—Continued. 


Manufacturer and Trade Name. 


Red Star Milling Co., Wichita, Kansas. 
Wheat Bran with screenings...............-.---- 
Red Wing Milling Co., Red Wing, Minn. 
Bixota Wheat Bran and ground screenings........ 
Sheffield King Milling Co., Minneapolis, Minn. 
Haney BrOdhAakey 2. oic< cai gees wo « sje ae ties s 
Stanard Tilton Milling Co., St. Louis, Mo. 


Wheat Bran with ground screenings not exceeding 
TU TOS e « aarcarte sins aoe Main ase awa one Ae 


Star & Crescent Milling Co., Chicago, III. 


Stam and Crescent, bratty steartnike occ «ave ace 
Star and Crescent Bran 
Star and Crescent Bran 
Star and Crescent Bran 
Star and Crescent Bran 


David Stott Fiour Mills, Detroit, Mich. 


Spring Wheat Bran and Wheat Screenings 
Valier & Spies Milling Co., St. Louis, Mo. 


Valier’s Wheat Bran with ground screenings 
Valier’s Wheat Bran with ground screenings 


Valley City Milling Co., Grand Rapids, Mich. 


Rowena Wheat Bran with ground screenings not 
exceeding mill run 
Rowena Wheat Bran with ground screenings not 
exceeding mill run 
Rowena Wheat Bran with ground screenings not 
excceding mill tanec Mele cdot chicane ee 
Rowena Wheat Bran with ground screenings not 
exceeding mill run 
Rowena Wheat Bran with ground screenings not 
exceeding mill run 
Rewena Wheat Bran with ground screenings not 
exceeding: mill'zun yy. A Skies scans ones 
Rowena Wheat Bran with ground screenings not 
exceeding millixunsere. saerceca seca ooo nes 


Voigt Milling Co., Grand Rapids, Mich. 


Crescent Brand Bran with mill run screenings 
Crescent Brand Bran with mill run screenings 
Crescent Brand Bran with mill run screenings 
Crescent Brand Bran with mill run screenings... . 


Wagner White Co., Inc., Jackson, Mich. 


Wheat Bran with screenings 


| Wheat Bran with screenings......,......00.+005- 


Sampled at 

G.* 

Balms sy setae a.0) { F.* 

G.* 

Ludington...... { ee 

G* 

Marshall........ { Hi 

G* 

Cass City....... { F.* 

G* 

Grand Rapids... { hee 
Lelande ys oe 
Bolland: Ao esecets ee 
Muskegon............ 
Ncottyille sass sees caters 
Average... ......- 

G.* 

Detroit......... { F.* 

G.* 

Trenton. oa: <i { i 
NAL LATIG At at oe ele foetal 
Ayerave®s Price cas 

G.* 

Hartford....... { F.* 
Grand Rapids......... 
Marshalls occas e 
St ORNS. moa ccc ck ice 


Wayland 


Morenci 
Morenci 


387 
3 = 8 
: ° 43 o mae 
z 5 3 = 5+ 
IZ ai o = | ae 
ee Ss: as! ins) 2 
3 m z = i) 
= 'é) 1S) oO a 
Berean 14°65: (| 825: 11 0n0"|en ene 
10.7 | 16.8 4.8 8.9 $2.25 
tas cee 13.5 Hod, NL BGG) || ee 
10.2 | 14.8 Eset all ali lest 2.60 
ele Bic 13.5 S25 | 12-97 || eee 
10.0 | 18.1 4.3 93 45.50 
Seco 14.5 4.0 Lhe nn a 
11.3 |-18.1 4.6 927 40.00 
Be aievate 15.0 AE OVW ELOSO eee 
10.6 | 16.5 4.3 | 10.7 2.20 
PZ Ass 5.0 | 12.1 38.00 
10.2 | 14.0 5 eg Ma at 37.10 
10.7 | 15.8 3.6 9.6 39.00 
10.6 | 14.6 4.4 | 11.2 3.00 
11.9 | 14.9 Am 5e lot te ( eon oe 
ernest 14.0 BAO: | 12. Orisa ee 
11.0 | 15.7 4.6 9.8 27.46 
Seats 14.5 SND aly LO™ Oui en oratene ore 
9.9- 17.9 4.4 OGiilsseeee are 
10.7 | 18.4 4.8 9.3 2.50 
10.3 | 18.2 4.6 OF Ball aieecpte 
ee: URL AES Ngoc ce 
10.4 | 14.1 POT Ma ULES 42.00 
10.8 | 14.1 4.2 | 10.6 37.10 
10.7 | 14.6 a Saletiee 41.00 
10.3 | 15.3 4.1 9.7 40.00 
1A et) 4.0 | 10.3 40.00 
10.3 | 15.6 4.4 | 12.8 60.00 
NOE Za eleva 4.0; 10.2 45.00 
10.5 | 14.7 A Nel TOW Sh oe ec 
Be ears 14.0 On Weld ORES aaa 
10.0 | 15.6 3.6 9.1 38.00 
10.8 | 14.4 Bed 8.0 2.25 
10.4 | 15.8 3.7 tt | 38.00 
9.2 | 16.0 4.3 8.2 46.00 
10.1 | 15.5 4.8 S2Gulcekenatr 
eR 14.6 Se Onl el O Aen areecs 
10.0 | 17.0 4.0 | 10.1 2.70 
10.1 | 20.3 BOM eee 53.00 
10.1 | 18.7} 4.0] 10.0 pee dees 


*Abbreviations for Guaranteed and Found, 
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aq 
-B | 
e5 Se | ee ; fae ae 
£8 Manufacturer and Trade Name. Sampled at = a 3 a SE 
q 5S ) © co) IS 
Ss = (S) 1) S) Ay 
Washburn-Crosby Co., Minneapolis, Minn. 
B 3383 | Wheat Bran with ground screenings not exceeding - { (CAaW nea ae 13 00| 2ON18205)|\ emer 
nnUL TEN Coos asoguoedaseoeosn aovoqenbsascagana| WIM one odes! Ne | eS aa ble ides $52.00 
B 3479 | Wheat Bran with ground screenings not exceeding 
TMI Boacnbonspagepon cot Plan iaists steele) fetee avail COMBLOCKeE aT Koran seers 10.6 | 15.6 | 4.1 | 16.5 35.80 
B 3515 | Wheat Bran with ground screenings not exceeding | 
MNT con amRcodauoohe. ao sosohosoduanonn|| DEMO danssonse caooe 9/5 |- 1401 5.6 | 10.8 44.00 
B 3668 | Wheat Bran with ground screenings not exceeding 
mail ne eee rere eer sosaoscenesos 2 =|) ane yt eerste oe 9265), L458) 2408) ES Griese 
B 4367 | Wheat Bran with ground screenings not exceeding 
ALLL iene Ae ee ees ies ee ease oe Chassell: 27s ew. 10.8 | 13.9) 5.8 | 11.0 2.50 
B 4883 | Wheat Bran with ground screenings not exceeding ; 
AM Neue ate aoc. elesaiers s eneeimnre evra s einee nes Inudingtom. Se. e or UTA ee) es 27 orp ae 2.70 
Average: ir...s.. AKO) AE pal ar GBS fe hed) sa Bat tr a AE ee 
Western Flour Mill Co., Davenport, lowa. 
B 4136 | Black Hawk Wheat Bran with ground screenings Gs Bhs ete ee | Oe | ikAM Al leeks a5. 5 
motiexceeding*millirin ...uaccs2 oh ore eee iRalmst oan acts UB /eLOS9E 6200 420) OED 2.25 
B 4803 | Black Hawk Wheat Bran with Mend screenings 
é not exceeding mill run. a AP etonkeyenencsnce eer TOM) 1596) | Ae Saielles 2.80 
Average ae eee 10250| L558)" 450 tO Sh ee eee 
Willy & Company, Appleton, Wis. 
B 4505 | Wheat Bran with ground screenings not exceeding Gata L5VOE| er ON TO: || Sea 
MUA re T Le eects nwce ate ere ercuel ue carers ake siete] eaereratohe erate Crystal Falls.... | F.* 11.0 | 13.5) 5.3 | 10.1 2Hto 
WHEAT MIDDLINGS. 
Bladwin Flour Mills Co., Minneapolis, Minn. 
B 4400 | Baldwin Wheat Flour Middlings with not exceed- I Gisteal| Mevenreses Mate MADEN 040) IN oteg xe 
ing mill run of ground screenings.............. Tronwood....... dee ea Wy eat bee a) = ers} 52.09 
Bay State Milling Co., Winona, Minn. 
IY Ce lth hl Laer fears) 5.0 SAGe le nets 
B 4046 | Bay State Wheat Middlings and wheat screenings. .| Saginaw........ lose Or Sel Uae 6.1 (le 2.35 
B 4327 | Bay State Wheat Middlings and wheat screenings. .| Sault Ste. Marie....... TETAS be alec Ono 45.00 
B 4527 | Bay State Wheat Middlings and wheat screenings..| Bark River........... TASOs | U7S25| Poe Senor 2.65 
B 4536 | Bay State Wheat Middlings and wheat screenings..| Manistique........... 1059) | 1659 soive|) a) DET 
a om | 
iAverageien s.2 its KOS AY Weer Fy [esc ale MN fate SS 
Big Diamond Mills Co., Minneapolis, Minn. 
B 3965 | Big Diamond Standard Middlings with ground (Glee 15208|| OL Onl ONO see 
SCLOENINES sone cise ole - Pisces Bap b ann odias Tthaea cave ase Bp DE ehh eGo] thee 41.00 
B 4311 | Big Diamond Standard Middlings with ground 
ROTEEMINGS Read niet Meee cee heat eee Alpena. St sets cocks 1055) | 1655" |) %5.9) 8.1 56.00 
Average... 00. 10.2 | 16.3 5.8 BoE ewe neces 
i 
The Century Milling Co., Minneapolis, Minn. 
B 4342 | Poland Standard Middlings with ground screenings | 1G Ane 8 14.0 POON OTE SON ee cae 
NObEXCeeCiNg MUI TUN caesin sis yee cal se/-1 ile s Munising....... VOR OG oN Mees GROn aes 45.00 
B 4555.| Poland Standard Middlings with ground screenings 
not exceeding mill run..............-2e+e-ee: Nenominee.. ........ 1029) 1S52" | Forerle ere 2.60 
Average r: ©: ce saer 1073" | "1832 5.9 We Be ||, loathe 
Commander Mill Co., Minneapolis, Minn. 
GR icuaee 15.0 DON L020 Nee 
B 4276 | Commander Wheat Standard Middlings.......... Galesburg. ..... VERS Se bee bt | Sn 56.00 
B 4404 | Commander Wheat Standard Middlings.......... Tecumseh’ ce. coal CLL Onli: 6.0 4729 2.85 
B 4953 | Commander Wheat Standard Middlings.......... Imlay Gity?: Soba. s 10501) 7205)" 26. 6ni Geo 2.40 
; Average.......... 10.9 | 16.5 5.8 (B50 lo Sarton 


*Abbreviations for Guaranteed and Found, 


Laboratory 
number 


B 3335 
B 3354 
B 3374 
B 3389 
B 3507 
B 3527 
B 3540 
B 3550 
B 3565 
B 3569 
B 8624 
B 3651 
B 4587 
B 4816 


B 4478 
B 4017 
B 4180 
B 4184 


B 4450 
B 4453 


B 3787 


B 4389 


B 4336 


B 3713 
B 4354 
B 4538 
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Manufacturer and Trade Name. 


Sampled at 


Commercia! Milling Co., Detroit, Mich. 


Standard Wheat Middlings with ground screenings 
not exceeding millitun:... son oce0e sages och oka. 
Standard Wheat Middlings with ground screenings 
not exceeding mine run 
Standard Wheat Middlings with ground screenings 
not exceeding mill run 
Standard Wheat Middlings with ground screenings 
MOLEXCeeUINey MN UTE ey ene ee oe 
Standard Wheat Middlings with ground screenings 
mot-exceeding milllirun’.s..eeree es cece nee 
Standard Wheat Middlings with ground sereenings 
MOUEXCeedinA MU TUT ee ee ee 
tandard Wheat Middlings with ground screenings 
motexceediney mul run) jee ea cee 
Standard Wheat Middlings with ground screenings 
matexceedine mi lrun' 8 ath ce aoe ieee = 
Standard Wheat Middlings with ground screenings 
not exceeding millinins.--e sense ee 
Standard Wheat Middlings with ground screenings 
not exceeding mill run 
Standard Wheat Middlings with ground screenings 
mot exceedingymillirin!==, een sae ne eee 
Standard Wheat Middlings with ground screenings 
Notiexcecdinemilliruney anes oaks! 
Standard Wheat Middlings with ground screenings 
TO WeX ceed nos lpunse sehen eee Le eeeree ee 
Standard Wheat Middlings with ground screenings 
Mot exceecingsrall lormnerme seme ee nanan 


Consolidated Fiour Milis Co., Hutchinson, Kansas 
Wheat Shorts ‘anid Hereeningss shies scores 
Wm. A. Coombs Milling Co., Coldwater, Mich. 


Rob Roy Feed Wheat Middlings with ‘ground 
screenings not exceeding mill run 
Rob Roy Feed Wheat Middlings with ground 
screenings not exceeding mill run............... 
Rob Roy Feed Wheat Middlings with ground 
screenings not exceeding mill run.............. 
Rob Roy Feed Wheat Middlings with ground 
screenings not exceeding mill run.............. 
Rob Roy Feed Wheat Middlings with ground 
screenings not exceeding mill run............... 


Crescent Milling Co., Minnéapolis, Minn. 


Crescent Wheat Middlings with ground screenings 
not exceeding; mill run... 2... ok eceee vaees ces 


Duluth Superior Milling Co., Duluth, Minn. 


Diamond § Standard Middlings with ground 
BCHEENIN Ta bseh oc eaten yon Bereta pitt ee 8 


Duluth Universal Se Nbs Co., Duluth, Minn. 


Eagle Roller Mill Co., New Ulm, Minn. 


Standard Middlings with ground screenings not 
excdedingrmiliirine si sti ane ees 
plane Middlings with ground screenings not 
XCeeding wml ciety eee ee eee res 
Standard Middlings with ground screenings not 
exceeding anilliran see tee eo ei 


{ G.* 
Detroit... sss. \ane* 
Detroit reesei sec 
Wetrolteecateets)s ayer iets ve 
Detrotereeye cer on se: 
Detroit ee. eeee- 
Dei Olb ets. Srvee ect 
Detroiter ase sees 
WEtrOM ac crete css 
Detroit 


Detroiter acts 
Detroiemaen ceric oe 
Detroith: castes 
Bellaire este. traces 
Boyne!@ity-30.. <6... 


AVELARE ders tane 


Coldwater. ..... 
iysrobtates J oS a ee 
JEWGRO de dhuoodade see 


Quincya,. edhe eee 
Hudson’ wanecssse sae 


AVersgex a. cee 


South Haven... . 


OwmossOteeeacs 
Negaunee............. 
Manistique........... 


IV ELAGEs ce cniaotales 


A 

3 : wt 

ad aon ea 

= oO o o 
2 ns) oO ins} 
Ss z B 2 
= tS) 'é) 16) 
‘bh te 13.5 | 4.5 | 10.0 
11.3 | 17.8 4.9 ae 
10.9 | 16.4 4.5 7.2 
11.6 | 17.0 4.3 625 
9. 17.4 46 7.0 
11.2 | 16.6 4.5 6.6 
Peon Ane: | hep 
UPS S30] Sh yea | 7.0 
A ivfenleel Sa 4.3 7.0 
aleve Te peie | eee wee 
8.8 | 16.9 4.6 6.7 
1A Mallee 7A aS} 4.6 (ie) 
ULB) | ha} 4.3 (LP) 
11.9 | 16.6 4.5 {nll 
Tek) || ileal i ZO yeas 
IRS Sa er iz dey | 4.6 Til 
eee ee a 3.5 | 8.0 
11.5 | 20.9 4.7 5.9 
eaeey BD GLO OR) 
AIO) | al Garde eb nO ale G4: 
11.4 | 16.4 4.6 7.6 
(E35 | aGuie Acoma 678 
10.8 | 16.8 4.8 7.6 
183 |) SON ASEM e553 
Loe alien Gul eerie 
ages: LORSH | SE Sale tOLO 
E22) 1526 oa eo 
ee 16.0 | 5.2 | 10.5 
LOSS) alien |e Onou ean 
i Ree 16. 5.0| 5.6 
LEON ot |, (6 lel) eGun 
ahi 120\\ 4.0) 1100 
10.9 | 15.8 5.0 8.7 
11.5 | 16.1 | 4.9) 8.8 
ese | Geae mo Ou lemdied 
11D WSR EN SG hf LSE! 


| 


Price per ton 
or cwt. 


*Abbreviations for Guaranteed and Found. 
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Laboratory 
number 


B 4107 
B 4130 
Lied 

B 4366 


B 4226 


B 4839 


B 4539 


B 3429 
B 3904 
B 4429 


B 4104 
B 4160 
B 4302 
B 4884 


B 3501 
B 3955 
B 4066 


B 3426 


B 4153 


STATE BOARD OF AGRICULTURE, 
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Manufacturer and Trade Name. 


Empire Milling Co., Minneapolis, Minn. 


Empire Wheat Standard Middlings with ground 
screenings not exceeding mill run............... 
Empire Wheat Standard Middlings with ground 
screenings not exceeding mill run............... 
Empire Wheat Standard Middlings with ground 
screenings not exceeding millrun............... 


Gooch Milling Co., Lincoln, Neb. 
Wheat Shorts with ground screenings............- 
Hannah & Lay Co., Traverse City, Mich. 


Wheat Middlings with ground screenings not ex- 
ceedingymillirins pe cn ec cece eioecina cise iniiae orks 


Hubbard Milling Co., Mankato, Minn. 


Standard Fine Middlings with ground screenings 
motiexceeding mill tunic. secon © e aegciesseie se: 


Ismert Hincke Milling Co., Kansas City, Mo. 


ABC Whrat Middlings with mill run ground 
SCTEENIN GS. 2M he as he eee alee ee 
ABC Wheat Middlings with mill run ground 
RCTCENINGS oe enn ety nar leiate Sees 
ABC Wheat Middlings with mill run ground 
SCTECMINES a psc ree cise oie n eee Ce heats 


W. J. Jennison Co., Minneapolis, Minn. 


Wheat Flour Middlings with ground screenings 
motiexceeding-millirun=..o..cse. halieioe ogee 

Wheat Flour Middlings with ground screenings not 
exceeding millkrun oe Siete ome. cee he eete 

Wheat Flour Middlings with ground screenings not 
exceeding mill run. 

Wheat Flour Middlings with ground screenings not 
exceeding amillirun fas. neet cee ee eee 


Wheat Standard Middlings with ground screenings 
mot exceeding mill runs...) .. 0.42224 eos eee 
Wheat Standard Middlings with ground screenings 
Notexceeding millimun!..., ce seiten econ cee 
Wheat Standard Middlings with ground screenings 
Mot exceeding mill Tune. go ee ee ees tea 


The Kaw Milling Co., Topeka, Kansas. 
Kaw Kaw Standard Shorts with ground screenings. . 
Chas. A. Krause Milling Co., Milwaukee, Wis. 


Badger Fancy Middlings with ground screenings 
andicorniredidop tlouracce ces es heen 


Larabee Flour Mills Corporation, 
Hutchinson, Kansas. 


B 4955 | Standard Wheat Shorts with ground screenings. .. . 


*Abbreviations for Guaranteed and Found. 


Apa Ree ep 

Sampled at 2 iS & ae 

2 oO o oO 

@ os as) 3 

S E E = 

= S05 52) iS) 
Gee 15.0 5.0 | 10.0 
Wale? ier econ Lae | UNEP Ali) haste, iH) 8.0 
Groswelliyae cerco te 11.4 | 15.6 | 5.1} 10.0 
Chassell ys. ee neces LOLS AG at bes: | see 
Average... 2.0 34 11 Lo. Sal wore.) S28 
Gh Sasen 18.0 4.7 5.8 
Benton Harbor.. | F.* | 10.4 | 20.3 | 5.2 | 6.5 
Ge le ee (720°! Beene 
Traverse City BSE eG Sie. Hee} 
Gaal lees tae 15.0 BeOV Ah O 
Nadeat:;.20).+ ee TOR La) oracle aged 
GRANT ES 16.0| 8.6 | 6.6 
Grand Haven... | F.* | 11.3 | 19.6] 4.5] 6.9 
Muskegon Heights..... 11.2 | 18.8 | 4.1 6.7 
Blissfield........ ese 10.6) 19.8) 4.5 | 6.4 
AVeTaee i 5. .ccssts.- ATO 1) OLA Eas Aae Gey, 
GEN eeees 16.0 5.0 8.0 
orth Branch Bet | DES eG. 4 | 5e6u e706 
Millington............ ES eho no) pee 6.8 
Gladwin; 33.26 srsissor 10590] Sl Gar MOLOn sau 
Clifford’ ere went rascene AGG sone |e Oed 
Averdpetice. «apne! 1A Gey | eoeOnlee iso 
de Perse 15.0 5.0 | 10.0 
Detroit: scence. ES 2 168i) bee | Oe: 
Mdmore ovacce cues 10.5 | 15.9 | 5.9 7.4 
Bay City sii scas eset s 1OVG%| WG S3iiabeo) | eeeo 
Average...... ceelatel| LL LB te DEL 6.9 
Fees cc Oe 16.0 3.5 6.5 
Nunica....... 0 F.* | 12.1 | 19.6} 4.0] 4.9 
Gee. 12.0| 4.0] 7.0 
Vassar,..../.... \F.* | 10.4] 12.6] 5.9! 3.3 
(eG lal ogee: ae 17.0| 4.2| 6.2 
Port Huron..... VRS | TIO aos Ors! aon, 


Price per ton 
or ewt. 


Laboratory 
number 


B 3922 


B 4462 


B 3494 
i B 3740 
B 3770 


B 4339 
B 4351 
B 4519 


B 4562 


B 3421 
B 4330 


B 4524 


B 4424 


B 4074 
B 4571 


B 4370 
B 3574 


—— 
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s plete 
. ° rey fs 
Manufacturer and Trade Name. Sampled at z 5 & = Se 
sae dl em 
ofc eee nee pera 
= ‘S) é) S Ay 
Marinette Flour Mili Co., Marinette, Wis. 
Wheat Standard Middlings with ground screenings ( (pte eee OO SO) WRONG RAB cobs 
Mot exceeding mil lira ae ase ea. sinister ae ols Iron Mountain.. | F.* } 11.1 | 16:0 | 4.9 | 9.6 $2.75 
The Mennel Milling Co., Toledo, Ohio. 
Mennel Middlings with ground screenings not ex- - { (Ceri ere USO PEM OE NOM LEP | epic ose os 
ceeding milinin sens) sec cles emaicae ect re ors Middleton...... Be a LOR OSs LGy silleoeL 1 (te (allen see ore 
Michigan Milling Co., Ann Arbor, Mich. C 
Mimico Fancy Wheat Middlings with ground { Geese! TED 4.6) |e BT 
EREENENIZG scythe strate etc) artes oveinia, esses a eee seis 1s Durand eens BOL heli. Onl: oats | 9659 50.00 
Moniana Flour Wiills Co., Lewiston, Montana. 
Montco Wheat Middlings with ground screenings { Gees a 15) Fale bate | POLES Reka 
Nob exceeding millmuns cot s)o0 «fal wedi ieee Vriesland....... [pee | eg | 1G Garon oa DEA ter ietciar age 
Monteo Wheat Middlings with ground screenings e 
wmoLexceedinpyamtl li Tunis non ttscree eso Se aee| MUR COTE War oesooot epee 10:3) 1656) 54.0 Thee 48.00 
Menteco Wheat Middlings with ground screenings 
No wWexceeding MnilleTUM:, telcos a ctsieler tons eerel ne South Haven......... 10.7 | 16.7 | 4.9} 8.9 46.00 
Ay erage Wace lacie OBS ee Galea Ol lie Se Gn | eresr emer 
New Richmond Roller Mills Co., 
New Richmond, Wis. 
Wheat Middlings with ground screenings not ex- (Ch ollEmen TSROM Sb. ROOn | Shree 
Goiiinainnillnin, © +. Eobooseedogegeuronogacces Munising....... 1 (atte alae ite! 9.2 45.00 
Wheat, Middlings with ground screenings not ex- | 
Gaiters snl WSO Gon: cosannoeseemoecenece Marquette:. 22.8... 10)3° 1409) Set 8:8 2.70 
Wheat Middlings with ground screenings not ex- 2 
Ceeding: milli sees orc) cote eae eee tee eee Bscanabas..).cc.. os. TAA eT ee SO. 47.00, 
Average. ........- LOS4S SD) es oat 90) roeesvars 
Northern Milling Co., Wausau, Wis. 
= : Ge Neos PSROM\ AEG a SEO) \\eat- esse 
Wheat Middlings with ground screenings......... Rocki.2e eee F.* GeGr leslie ieee OL Ohh ao 25 
The Northwestern Consolidated Milling Co., 
Minneapolis, Minn. 
Wheat Flour Middlings with ground screenings not fal Cosas eect a AM ee eta ee Oa leaner 
exceeding milllirumt,..2naseews-cn- sesneia nit Grand Rapids... \F.* | 10.6 | 18.2 | 5.2] 7.1 2.35 
Wheat Flour Middlings with ground screenings not 
excecdinesm ll Toraniy eect bc crores ciners sraaraae Sault Ste. Marie....... 9.9 | 16.3 6.4 8.0 58.00 
> Average.....-.... LORS lili Bte nm DaSh tee Ou leases: 
Wheat Standard Middlings with ground screenings ae an (Peres TEROV I ACB) LION as eee 
not exceeding mill TUn...... 0.22. sec eee eee es Tscanaba......- F.* | 10.5 | 15.4 622% 49:4 2.25 
Northwestern Elevator & Mill Co., Toledo, Chio. 
sty HAUS scl eee FORE RCT ey aC | Sc eee 
Wheat Middlings with ground screenings......... Morenci........ WEES SOLS AGES oir 46s eh dieh 57.00 
Omaha Flour Milis Co., Omaha, Nebraska. 
Omar Wheat Shorts and ground wheat sereenings OG: Sahota DELON Seb O | Se OUletiets Sei 
MOWEXCEECINE GOee rs ei eta ont sore steal tame apar Carona es Ves AORGH E1903 52 0R = G24 2.60 
Omar Wheat Shorts and ground wheat screenings 
OER CECUIILT S Oya ee aaa teers Gia aes ete a Wharlevolse.steleser 9.8 | 19.3 4.9 8.0 49.00 
AV ETARE. cans te alse 10.2 |719.3 Be OF ee deen hata ees 
Pillsbury Flour Mills Co., Minneapolis, Minn. 
Wheat A Middlings with ground screenings not Soe lena rec AO | PEON EO Nee oe 
exceeding vmilltrinin ss Semen e an ol eto ust vale HMoughtons. ey) et | L0k8 | a822) |) von 620 61.50 
Wheat Standard B Middlings with ground screen- GAs NOW| OO LOR ee ctealeees 
ings not exceeding millrun..................-+ Detroit. ss seeis: F.* | 10.8 | 16.8 | 4.4} 9.4 43.00 


*Abbreviations for Guaranteed and Found. 
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ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Continued. 


Manufacturer and Trade Name. 


B 4369 
B 4533 
B 4882 


B 4396 


B 3719 
B 4360 
B 4576 


B 4541 


B 4100 


B 4862 
B 4866 


B 3373 
B 3510 
B 3564 
B 3570 
B 3652 
B 4434 
B 4717 


B 4509 
B 4543 


B 3412 
B 3415 
B 3587 
B 3614 


Pillsbury Flour Mills Co., Minneapo is, Minn. 


—Con. 


Wheat Standard B Middlings with ground screen- 
ings not exceeding mill run.................... 

Wheat Standard B Middlings with ground screen- 
ings not exceeding mill run. : 

Wheat Standard B Middlings with ground screen- 
ings not exceeding millrun................... 


Shane Bros. & Wilson Co., Minneanolis, Minn. 


Snowball Wheat Flour Middlings with ground 
BCLECUINGS Se eae ara pelo pers ahs Sane ke 


Wheat Standard Middlings with ground screenings. 
Wheat Standard Middlings with ground screenings. 
Wheat Standard Middlings with ground screenings. 


The Southwestern Milling Co., 
Kansas City, Mo. 


Inc., 


Red Turkey Wheat Brown Shorts and Wheat 
SCOUTING Sis aa.aicteleooncle een ee cles eis otccle mime eels 


Stanard Tilton Milling Co., St. Louis, Mo. 


Wheat Middlings with screenings not exceeding 
miuUllirUna cn cont ae ee hos ee 


Star & Crescent Milling Co., Chicago, II. 


Star Wheat Middlings with ground screenings not 
exceeding mllenaniresst enc ee te ae ee 
Star Wheat Middlings with ground screenings not 
exceedingamill rune \nlce*. oe cnionces Wee renin ets 


David Stott Flour Mills, Detroit, Mich. 


Pennant Wheat Middlings and Wheat Screenings. aA 
Pennant Wheat Middlings and Wheat Screenings... 
Pennant Wheat Middlings and Wheat Screenings. te 
Pennant Wheat Middlings and Wheat Screenings... 
Pennant Wheat Middlings and Wheat Screenings... 
Pennant Wheat Middlings and Wheat Screenings... 
Pennant Wheat Middlings and Wheat Screenings... 


St. Paul Milling Co., St. Paul, Minn. 


Komo Standard Middlings with ground screenings 
MOWexoeeaing mill rinse se ene ee 
Komo Standard Middlings with ground screenings 
mot exceeding mill Tins wesc sees sd coe eees oe 


Valley City Milling Co. Grand Rapids, Mich. 


Rowena Wheat Middlings with ground screenings 
Mof exceeding millinins she 5 cc eerie setae 
Rowena Wheat Middlings with ground screenings 
motvexceeding mult)... .s8 2. cease us 
Rowena Wheat Middlings with ground screenings 
motlexceruing milliminesccse scoters eee 
Rowena Wheat Middlings with ground screenings 
notiexeceding millirun.,. cides. sens «sina 


a 

2 Pe 

“ ° “Ss o 

Sampled at 2 5 3 fe 

o o o 

ot us) ns) as} 

= EB Ez z 

= 'é) 'é) iS) 
Houghtonmec pec ceee ee 102351) 15763)( conse) L080) 
Willson esses ta esieer ees 10.5 | 14.6] 4.9} 9.5 
Ludington............ 11.0 | 15.8 bya! 9.5 
AVETALC ir ee en 10.7 a PL SYGe\ eae 9.6 
Ae ee cae 16.5 | 5.5 | 6.0 

Tronwood....... Ee LA OME ee 5r6) |eoret 
|| Arora 15.3 6.4) 10.5 
Owosso......... {F* | 11.5 | 16.9} 5.2] 7.7 
Negaunee............. 104 7ie2e| SOL Ouleose 
Charlevoix. cree: ences 10.3 | 16.8 LG 7p | 9.1 
AVELAGESL aces LOT L720 eye te) 
GEN eae 15.0 4:2 8.5 
@arney,a-pmc sons AS ile Gal a6 ues s0 
(GEA Ree 16.0| 4.0) 6.0 
Cass) City .0. 5.0: asa alse aes ed G0 
Ga eee 15.0 | 4.0| 8.0 
Manistee....... | dO 64) aS On Sa) 
Seottivallessnyeci sce see AIS Sil aiee|! vOsOeeaaG 
AVOraA te. c..ccerien 11.2 | 16.8 5.0 8.3 
Get! Eee 15.5 5.0 m0) 
Detroit... Vy A PBT lke CAT tah 7/ 
DGbrOit: Sashes 110} 16:91 Ais “foil 
Detrovts.-geatnce su aee 11.9 | 17.4 4.6 6.2 
Detrottoscs ces res ae Ale Pali 4.4 6.2 
DetrOlteccec exe aeee 11.8 | 16.1 4.2 6.6 
ACrisnie, > cette 10.1 | 17.6 4.5 (foil 
Royali@akes-seceeece 9.9 1 17.6. |) 4:93) 657 
IAVELAG Eu eects attests 11.0] 17:0) 4.4) 6.5 
(Scie RRB 15.0 4.6 | 10.6 
Virlcanisettte teat Bee | 4 aL 6s8 7.1 | 10.5 
DAR Pettis ca reverts 10.3 | 16.4 6.6 8.6 
AVO@rage: uc dncone 10.9 | 16.6 6.9 9.6 
Pe es ee 15.6 4.3 9.0 
Grand Rapids... | F.* | 11.2 | 16.1 | 4.1 6.9 
Grand Rapids......... LOA |) L5N6 2 ara sere 
A DIOTS Ae vot iccn sess 10.4} 15.2 | 4.6 (rs) 
Marshalls san. aataeae 10:7 |) 15.55| P4c6. ie 8k2 


*Abbreviations for Guaranteed and Found. 


Price per ton 
or ewt: 
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q 
Ba o: \eSa 4. ott | eras 
= 2 Manufacturer and Trade Name. Sampled at = a oo a 3 i= 
8 be a | SSeaieas 
ga S z = z =e 
4 =) .S) 6) .é) a 
Valley City Milling Co., Grand Rapids, Mich.— 
Con. 
B 3843 | Rowena Wheat Middlings with ground screenings 
mot exceeding MUL Tun sees eNotes oe Wayland: 525. striccas i het EW PA ae el fe $2.35 
B 3860 | Rowena Wheat Middlings with ground screenings 
not exceeding mill run.....................+-- Grand Rapids......... 11.3 | 15.6) 4.6] 7.0 39.00 
B 4208 | Rowena Wheat Middlings with ground screenings 
mot exceedingimiMruten.:. shee ss nas ae hes Wicksburpes sath iac/. stl. 11-0.) 18.3 | 4.7} 6.6 64.00 
B 4849 | Rowena Wheat Middlings with ground screenings 
mob exceeding mi iru s yeas. veicantve nee ona Branktant(en-cace-cane HED Lbede || 4eon lene 3.00 
AVeragel loatasese LOBOS LGEON | 4NGh es dione aa atlooaeete 
Voigt Milling Co., Grand Rapids, Mich. 
fi2%. bk ID Nabiloe| SDD ep aaabex 
B 3176 | Crescent Brand Middlings with mijl run sereenings.| Hudsonville. .... Rs LOE 7a ra Gal Ga 40.00 
B 3422 | Crescent Brand Middlings with mill run sereenings.| Grand Rapids......... 10-8 15:6 | 422 || 6.7 2.35 
B 3443 | Crescent Brand Middlings with miil run screenings.| Grand Rapids......... Ze Ae Sel) AS Oa Seidel llores 
B 3480 | Crescent Brand Middlings with mill run screenings.| Grand Rapids......... 11.3 | 15.6} 3.3 | 8.5 2.50 
B 4612 | Crescent Brand Middlings with mill run screenings. | Grand Rapids......... Ossi 16E4 We 4e si lt aieo 48.00 
B 4806 | Crescent Brand Middlings with mill run screenings.| Petoskey............. 10.5 | 16.1 | 4.4} 8.0 2.65 
AVerages oie... 50's. 10.6 | 15.9} 4.1 Me Trail cate eo 
Washburn Crosby Co., Minneapolis, Minn. 
B 3716 | Wheat Flour Middlings with ground screenings not iG tee LON EON SEO) [error iter 
exceedingumil iranian ascae so ae keine te eeres Owossowrerea aU LOL Te Soe ane eed, 37.00 
B 3382 | Wheat Standard Middlings with ground screenings Tah, Oy Se ae TROON £08 AI OF) ares 
NOMexceedine MIL TUN Ags 2.22 c ese ee eee Detroit: 223 -2- PAu Once Gul. eae el 35.00 
B 3669 | Wheat Standard Middlings with ground sereenings 
motexceediny millirun:: 12s sssk sas eens ten ns Wansing sass O26) Ve 4 Ne" Se Bri oS. lalla cteerere 
B 3744 | Wheat Standard Middlings with ground screenings 
Tip excecdmp mul cuted ees = sea eee IMasond Se. ooastans cae 9.6 | 16-9 | 5.3] 85 48.00 
B 3789 | Wheat Standard Middlings with ground screenings 
mot exceeding mill'rimye- +s. sls. crore seme wate South Haven.......... 11.2 | 16.9} 5.9) | 8-1 |:--..-5- 
B 4361 | Wheat Standard Middlings with ground screenings 
not exceeding millirnnsy.c 5. ccs. 22k oe Ishpeming............ LORE | Lied |) S426n| fee 52.00 
; AVerazessnd sce. TON SUF (AP Ai aS | 39) UN Lok, co ciceche 
WHEAT MIXED FEEDS. 
Consolidated Flour Mills Co., Hutchinson, 
Kansas. 
: Geib wis: 1G.OKRoSYBA\,  9:Oule eee 
B 4479 | Wheat Mixed Feed and screenings............... HON Soe cartes Bee LOnor Mires |p eta aiee Oe 2.40 
Duluth Superior Milling Co., Duluth, Minn. 
{Ge 5 eecrer 16.5 PUT BHO De ae ore 28 
B 4393 | Boston Mixed Feed.....................0.-0055 OBI EID rarer ots \F* | 10.8 | 16.9] 6.1] 7.6 3.00 
PAGGIa Boston Mixed: Weed) sacuch arises ees iteen cooee Portgeluronssst sae 9.8 | 16.6 | 6.2] 9.7 2.75 
Average.......... 10.3 | 10.8 GsZal Bailes an acre 
The Huron Miiling Co., Harbor Beach, Minn. 
GE lee aoe Uh0\ $.5:) 11.6.) a 
B 4110 | Jenks Mixed Feed Carsonville..... n* | 10.9 | 15.4] 4.3) 9.3 2.75 
B 4124 | Jenks Mixed Feed Harbor Beach......... 107.) 1402) 42) |e 836 52.00 
B 4959 | Jenks Mixed Feed Port Huron. snes Oye etbu6 |e 426rl 9.0 2.85 
AWElage Bojer nese 10.8 | 15.1 4.4 CT ete 
Kehlor Flour Mills, St. Louis, Mo. 
(Chica lieeeeseie 15.0 4.0 800| cae ook 
Bid 1S5a |e Wellor. suvinlleReedas, ee sasccs orc eee asnaes South Haven.. Deel) nT LAGAN Ope EN ere IE 83) 50.00 
The Lindsborg Milling & Elevator Co., 
Lindsborg, Kansas. 
{ Oa lee ae 16.0 8.5 ATA Nari Or tao 
B 3464 | Wheat Mixed Feed and sereenings............... Keclanide sos 2s Be One uel alton ee ca 38 00 
B 3849 | Wheat Mixed Feed and screenings............... SIDATLD oes bee eer 2 10.8} 17.4] 4.9] 7.9 42.00 
Average.......++.. LOLSs) 178 4S) 2204 Vrtrerter- 


*Abbreviations for Guaranteed and Found. 
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a 
Hep : = =p. iB 
£3 Manufacturer and Trade Name. Sampled at g x 3 | 
Ss 2 ss alters 
Qa S = re a 
pa Pte 'é) 6) 
National Feed Co., St. Louis, Mio. 
B 4439 | Wheat Mixed Feed with screenings not exceeding GRA ae 15.0 | 4.0} 9.0 
TOU ee once Sie ieee evan ter ea orien ION Dundee......... exe SOAS oa Oe al at ae bales aC 
Poriland Miliing Co., Porttand, Mich. 
, { NN oe L SEGA 8 s5e|) See 
B4982:;| "Champion Mixed Weed: « «2 «20 serie cee er oe Williamston. .... RM SLORG a 14ers 328 hed 
* Stanard Tilton Milling Co., St. Louis, Mo. 
{ Tey eee 14.5 4.0 8.0 
Bits}. WheatsMixed Peedi: chs valet ccs fe cnvanlsehes Massarh 6S oe ES je SiS at A On| eNO 
F. W. Stock & Sons, Hillsdale, Mich. 
; Terai whet eci 16.0 4.0 | 10.0 
Broud+ |= Monarch Mixed Weed! 2.......c0csscvictecies > nse Kalamazoo..... fe 10°21) 16.5) | 4-35) 820 
Briss Monarch Mixed Heed)... cscussssce lee suse seeee Halledales ey ieee cher er 10.6; 16.6 | 4.3 ! 9.0 
BATS | Monrach Mixed) Weed: o.2s nce cnn cece onmmar ce Hilisdale taps oken Secon LOST | MAAS SONS. S 
Average..ecc da. 2 10.5 | 16.8] 4.5 | 8.6 
David Stott Flour Miils, Detroit, Mich. 
fie Sle ceates LES) 4.0 8.5 
Biota, |pioneshMiKed Weed. ca lcsi mse o0 ce ce sate nw clon tes Detroitscceer ie NUE Neale eG le ead 7.8 
Bion | seonestMixed: Meed «jc sscrets esis.oto etic cle sateen iets Detroit aoa 11555) 15.6 | 4.37) °7.38 
Average.......... 113 NOLS Sa eA ae 
Valley City Milling Co., Grand Rapids, Mich. 
3 3861 | Rowena Cow Feed with ground screenings not f fs Gemalh cere 15.0) 4.0) 8.6 
exceedine-Mmillrun s,s cme cciabs acl cc knee Grand Rapids): == >| 1S) | aba eae ees 
B 4861 | Rowena Cow Feed with ground screenings not i 
exceeding millsmin’ se scl ence: chee ee Mamnisteé:....::,/sic. ocs- 10.6 | 16.6} 4.8 | 8.4 
Average.......-. 11.1.15.8| 4.8] 8.3 
WHEAT AND RYE MIXED FEEDS. 
Commercial Milling Co., Detroit, Mich. E 
oa sake mets 13.0 4.0 9.0 
B3333 | Henkel’s Fine White Feed................-...--- Detroit. cee. 2 HA eS eG Aan een hod 
B 3358 | Henkel’s Fine White Feed......................- Benoa ones 10219| 15.49) “378° M0h 
B 3392 | Henkel’s Fine White Feed..................200-- Detroltnsa-teeter see 958) | 15-85) 93.8) | 68 
B 3508 ! Henkel’s Fine White Feed..............c0c.00005 Wetrowt ys eias sormictesoe PLL lO) eae 7 at 
B 3528 | Henkel’s Fine White Feed..... eee ys eeton eee Detrort scot: ekinee DEA TOT) Be Oe adeal 
B 3556 | Henkel’s Fine White Feed....................-- Metro nee aera ee 10.9 | 17.1 | 4.5} 6.4 
B 4818 | Henkel’s Fine White Feed...................--- Boyne @ttyane acces 11.9 | 16.3 3.8 yy e 
; AVerapes intent LOS9S L650") 4208 Fee 
B. A. Eckhart Milling Co., Chicago, lil. K 
{ GELS 12 Onto SOM PLO 
B 4706 | Wheat and Rye Flour Middlings................ Oxtond®e mena: ee QEOUIE Tia > ALSS ope 
RYE FEED. 
(Rye Bran and Rye Middlings with ground 
screenings). 
John P. Dousman Milling Co., DePere, Wis. 
B 4322 | Rye Middlings with ground screenings not ex- | _ GRAF sce L7aT A S86" OR BO 
ceeding mil aunt soe kte ween se ccatteninc naan Cheboygan..... \F.* | 10.5} 16.5] 4.5] 6.8 
Criental Mills, Manitowoc, Wis. 
{Gah ieee ee 14.0 2.6 6.0 
Bide facile mve Weed: s5 +, ean sie oa (reno tere acc are eae Ludington...... (al 070 | as 28) |e ag: 
Valicy City Milling Co., Grand Rapids, Mich. 
Te Pap 16.0 2.7 6.2 
Diaiuei. uvOweNake MeGden pay opts vials cticloeeiclarneesioen 6 Hartford a4e.ien {fe LOK60) S150 [SB 724) “429 
OMI OMODAEY EM COU ts) cccs-n vere te cnclarere eee esauhere lensed A RTULOR A erect c sere 1O/69)94.8)) >) Sal 5.3 
BinV0s i) Rowenaitye Weeds.\+ ssa hes vls's lechnaross Coopersville.......... 10.9 | 15.6 are 5.8 
BOO? | Rowena Rye Weeds. ik vile weiss desea dete wetles Hudsonville........... se nerdy | ctor 4.5 
AT Od | Rowensd Rye sh beds. '&. o.56 oc sercakcarewiewinieie-ce oeee Saline. sis.av eves Manse 10:45) TOYS) Sail be8 
Average.......... MEE IV a kayetsya | OPE T Play ti) 
"Abbreviations for Guaranteed and Found. 
* 


Price per ton 
or cwt. 
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d 
aq a 
Z ec ca wale 
2s Manufacturer and Trade Name. Sampled at 2g 5 3 a 5 = 
2S = o o o aS 
os 4) 42) us) as 3 we 
ga S z zB z je) © 
= ‘ = 3 iS) 5 AG 
Voigt Milling Co., Grand Rapids, Mich. 
{ GEBy tee 15.0 3.0 COE ase roe 
B 4615 | Crescent Brand Rye Feed..................00000- Grand Rapids... | F.* | 8.6 ].15.1 | 3.0] 5.3 | $%46.00 
OAT MEAL MILL BY-PRODUCTS. 
Armour Grain Co., Chicago, Ill. 
B 4497 | Oat Feed (Composed of ground oat hulls, oat { Pe (aes DEO B20 SOLON \eoces-yae 
shontsroatsmidG lings) 4a cers tateeveriecis sielete s one Vipstlantioesecee ide 6.5 | 5.7 | -1.9 | 30.7 1.50 
B 4732 | Oat Feed (Composed of ground oat hulls, oat 
Shorts oa umiddlhnes))-ny aicsetereicte orstaleleieie «rere a = ‘Trento... sua kere 6.7 5.0 1.8) ) 30.1 1.70 
Average.......... GHOMI Deda 9h | 3 Osan ee ere 
E. P. Mueller, Chicago, Ill. 
i Gita icaieee §.9 BTN BBEG si eatratee 
B 3827 | Reground Oat Feed (ground oat hulls)........... Holland: 2 .5.. ht SAON NE Gat a2 ees 30.00 
B 3841 | Reground Oat Feed (ground oat hulls)........... Rarglandtrmner acne eee Lhe 2.5 | 24.6 30.00 
B 3906 | Reground Oat Feed (ground oat hulls)........... Muskegon Heights... aoe |erDnen ele sn eons 30.00 
B 4198 | Reground Oat Feed (ground oat hulls)........... NOT iaT et ena pie acts 7.4 7.6 1.8 | 26.4 26.00 
B 4281 | Reground Oat Feed (ground oat hulls)........... Grand Rapids..2/22. 4 6.44 (4.8:|) 2309) 29.0 28.00 
\Averagelscncs act. Weare | een Obl R207 Sy llenerettas 
The Quaker Oats Co., Chicago, Ill. 
B 3481 | Vim Feed (Ground oat hulls, oat shorts, oat CEN Boonie BO | ZQKO MASS) ioace ors 
abt (odbbalsd) sear a eeg ies eRe I he ee area Pe hte Forest Grove 10s CSaPAL |e etdets) 1.7 | 25.4 32.00 
B 3497 | Vim Feed (Ground oat hulls, oat shorts, oat 
craito (ol histo) Betpiintere ere eGR on are rine Hens Tecland aes seo hate Goa) Lesh 2720) 30.00 
B 3822 | Vim Feed (Ground oat hulls, oat shorts, oat 
HVLC shes) es Ln nee RU We alah DRAG A RO Hollandiesaeesscoees ner WAN 628) fenasOnl 26nd 30.00 
B 4596 | Vim Feed (Ground oat hulls, oat shorts, oat 
NLC GUNES) at srert etn oe ee te ae ane East Jordan........... 6.8 | 7.4 | 2:4 | 25.5 2.00 
B 4932 | Vim Feed (Ground oat hulls, oat shorts, oat 
ATIACUTEE) ata h reise es a ee Ronitiace ae capes TOs Da lale Le8h e287 27.28 
B 4941 | Vim Feed _ (around oat hulls, oat shorts, oat 
TAG lin PS) ease este telam cemicterac amen cleats Birmingham.......... 4.53] 5.2) Weal 128°9 1.40 
B 4990 | Vim. F eal (Ground oat hulls, oat shorts, oat 
MNCs) Spades sin eho eke te ae qaeksonecidcahachcreson 6.9 6.1 DISTR) tae eas co 
Averag@i. ces. cs Toe ee OS ON| mel fe c2di AO | eecnyene tere 
BARLEY FEED. 
The Larabee Flour Mills Corporation, 
Kansas City, Mo. 
{ Gas. 10.5 VAN OE 5 alert etetans 
B 4708 | Barley Feed (Barley hulls, and barley screenings)...| Oxford......... 1S Whe G3! 8.9 | 3.3 | 21.1 2.28 
Pillsbury Flour Mills, Minneapelis, Minn. 
B 4218 | Barley Mill Feed (Barley hulls, barley bran, barley SN he BA SRO EOC LO Os tae tye 
middlings and ground barley sereenings)........ St. Joseph...... ESTO ER Ie Baill iby 60.00 
B 4425 | Barley Mill Feed (Barley hulls, barley bran, barley 
middlings and barley ground screenings)........ Morencigen,. sn ealeoeas 9.6} 11.3 | 3:2} 15.7 53.00 
AVOCA Ca eericeran ice COPY EO hore yor yal akan dae Gone 
Postum Cereai Co., Battle Creek, Mich. 
GEE ys 8.0 DEN BOON ata aera ene 
B 4262 | Barley Bran (barley hulls)..................-.0- Battle Creek... DG Estee Salem aeen | malo ert 40.00 
Star & Crescent Miliing Co., Chicago, Ill. 
Gish aer. 12.0 DEBI UST Os here weneretees 
B 3610 | Barley Feed (Barley hulls and barley screenings)..| Marshall....... { ee Or 2 es 2.5 | 14.6 45.00 
B 4168 | Barley Feed (By-products from manufacture of Ce 
’ pearledtbarley)rG aes oosas thie new emotes Trtehheld’S..cent 7 eccne 10873 13.00) ee2sD eee S20 52.50 
Average.......... A find boat P59) fea | GTS AGC 


*Abbreviations for Guaranteed and Found. 


Laboratory 
number 


B 4164 
B 4167 
B 4241 
B 4461 


B 4265 
B 3741 


B 4266 
B 4735 


B 4269 
B 4271 
B 4270 


B 4260 


B 3174 
B 4000 
B 4004 
B 4052 
B 4071 
B 4259 


B 3490 
B 3998 
B 4174 
B 4194 
B 4261 


B 4258 
B 4257 


B 4163 
B 4988 


B 4994 


STATE BOARD OF AGRICULTURE. 


ANALYSES OF FEEDING STUFFS FOR 1918-1919—Continued. 


& 
2 Pa 
‘ 5 as ® 
Manufacturer and Trade Name. Sampled at £ 5 & fe 
2) 3)/3/]8 
Ss a zB ey 
= 6) 'é) 6) 

CEREAL FOOD BY-PRODUCTS. 
J, E. Barilett Co., Jackson, Mich. 

(Gea ete 15.0 2.0 | 26.0 
oastedwiheatiHeedatrnccsase tee eee nae: Taitchfield-ece ase bene) | Deore lore LOM ree 
Toasted Wheat Feed Thitehfieldli: sia 6.8) (14.4 se Aas 
Toasted Wheat Feed Cadillac: ene eer Cabral elekor 2.8 | 20.4 
Toasted Wheat Feed Grand Ledge..........| 6.5 | 17.4 | 3.3 | 18.5 

AV EGAGe WaEen erie: Cod) L695 2.8} 15.1 
Kellogg Toasted Corn Flake Co., 
Battle Creek, Mich. 

(GER ene 9.3 0.8 Oy 
BrokenswiheatiSiscultrnsiie tasters selene nen neiie: Battle Creek....\ F.* | 5.1 | 12.3 | 1.3] 2.9 

{ nea DE cles 6.9 Pi O.4 
Driedi@ornpHlakesWeed “cana. .ccececn seers Mason eee IMAM eater || atasiely Se) (P (s7/ 
WriediCorn lake: eed)... <4). ciae ke a .riatec iets we Yorn Battle @reekcunssee eee 4.3 8.1 13s ORG 
DMriediWornePlake PM eeds so cock ace oscil seats Bronsonsacsteaen ees eS ensee, LES) | 026 

VAWVETALE: dae ee cee 6.97). M82 2208 056) 
Mapl-Flake Miils, Battlo Creek, Mich. 
: ie | ae 7.0| 0.5| 0.2 
WookediGrits 2: 25.h Si soceaevicinsicee be Battle Creek.... | F.* | 11.9 7.9 Teal ei 
(CR a arte 15.0 0.2 1.0 
Macaronitlieeds co asteccs:s ote os sae ayes eee aie Battle Creek....\ F.* | 12.4 | 13.7 | 0.5] 0.2 
GEER ee Patt 0.6 Lt, 
IManleb lake Weeds. cf: cciseys,ve-8 oe sacle ene eietnte oe BattleiGreeks..4 Ree | Bia ly LO ie ea Ono 
Postum Cereal Co., Battle Creek, Mich. 
> Glan Se 6.0 0.2 2.0 
Wookedi@orntGriisis. sae eioct esi tee ele ceeseteee Battle Greeka.c2 Hes al) Loe Dl) | Ob4 see OL. 
GR 15.0 2.0 | 26.0 
(GD.O-4 1G as aoe aetna tnserc Oe RC OOM oarici Jamestown...... Nei OTR BI 83.83 |] 1).8} 
(OD.O.6 TNE aa ak Fee oe Sa gS SR ees oo ea eae astinos te nye sae SHO Mee Sines 1980 
(ODO, es LR eo en 2 a A IPR Ge es Devereaux. ..4s046-0r TES E1829) ee SiaaleLe ee 
(CD.O%0 TIGR ee ee oc een ARE EPEC IRE Baye liyene sete nce The Vlalettrface || Clash |e thse 
(COOGEE Feet ee One CE Pe Ee. ar cett ac Garo) re bors Maethal oe 8745) 16798) Slee oeD 
(CRO.6 (Es Waa Bee dior ORO HORE See eas Battle Creek.......... RON eliie2n| oad al no 
AVE Age otcinuaeens CDi eal ied 3.6 | 18.3 
GEN eats 8.0 1.0 5.0 
MiakediCornubleedteractc tence cis eee vara Vriesland....... EA SOnOa| eSeouly se On eadko 
HlakediCorn teed: ese setae career a ae Nashville euyninmentenr Sil 8.3 Weds |) Oa 
Flaked Corn Feed... Pans alee eee aercerceeast 8.3 8.6 126 0.8 
Flaked Corn Feed Ndrianeease het TSls San 1.0! 0.8 
Flaked Corn Feed Battleli@reek. je... aoe Bi See Seon| ee Lente ORs 
IAVELR2 Bence nen: Viti IL 1Os4 2M 
Cae eo 5.0 0.5 2.0 
Rlaked(ConnOffalk ve ascbiec. Vaan steno cen rate Battle Creek.... \ F.* 8.5 8.1 200 O29 
Fat erga MORO Ne 0) 
GaN Sh cedbih ernie pee cecke aii e nthocre etsaeaincers Battle Creck.... | F.* DUO Lae LORS alee 
Quaker Oats Co., Chicago, Ill. 

(Ge aly Carers 8.0 1.4 2.0 
Maz Allied) bp atibre tian cts cis srs ecnvabrets Litchfield....... CEST EGe0N) SSzGe iete ny 120 
Maz AI Mead): tet jar ein tatate se aie ots rensrers eesate sas Tack sonic cmeicsesserieres 7.0 | 8.9 1.6 1.0 

Average..i)s3 sacle TOA eed 15 1.0 
MISCELLANEOUS FEEDS. 
J. E. Bartlett Co., Jackson, Mich. 
Linofeed (Ground flaxseed screenings and grain (Geen Bea aee 15.0 | 8.0} 12.0 
RCHEGMIDNES) | ieretetere cree eretae cle voueratePatate oMtep tetas Jackson........ ane | L007) LB) Zebu 


or cwt. 


Price per ton 


*Abbreviations for Guaranteed and ound. 
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ANALYSES OF FEEDING STUFFS FOR 1918-1919.—Concluded. 


g 
‘3 ; g 
ee ‘ Ss 53 | 5 £ 
s 3 Manufacturer and Trade Name. Sampled at = 5 & ae 5 : 
EE Sh ltced eee Mase oa 
Qe oe 5 5 3 25 
a cowl i=l 
4 = 6) 'é) Oo a3) 
Bel-Car Mo Nut Butter Co., | 
Grand Rapids, Mich. 
G® lao e 19.4 | 25.8 | 7.8 |c....... 
Bree SGeeall ME CAN UL ASLAN ee sorta titers o's oh late ar aeiahe ste ce atone ats Grand’Rapidsh- she 429) | 19r4 | 25 e2E | S728) ee ee 
Biue Bel! Peanut Butter Co., 
Grand Rapids, Mich. 
Chal eee O40) |80-8 | 6:81 ees 
4605) sbluebelltPeanutibranics-- pen sen een see ce 20 GrandGRapidsy en Gh a aie fea! 2h lel 3023e ler Gr On haan eae 
Colby Milling Co., Dowagiac, Mich. 
Games. 18.8 S363 '|) Panis Aas sete 
BH645)\ Wheat Scourings. cy. ose chen aotela ce a acne Dowagiac....... Man OR Tete) S26n) 16-40 |b s2sn00 
Michigan Cereal Co., Port Huron, Mich. 
Grea lise tes 5.0 OFS 0020) WW eeecne 
Beton Pea Bran. fora. <4 .hasiiee eee nee ea ioe Sandusky....... ah 9.1) 15.2 ilseyel| BRI 2.75 
B 4963 | Pea Bran.............. adda dsp oss ise Pa a Rasas oF Jetivind elt ho hace 8.8 | 11.4 O29) | SEES ae eect 
Averages = c\te en 9.0 | 13.3 Let poosOu ase cece 
Watson Bros., Detroit, Mich. 
B 4777 | Excelsior Stock Food (Linseed meal, corn meal, MGEPa isin D0 ater Oh Sia |r Oe eee 
foenugreek, anise, salt, sulfur, gentian)......... Metroitss cece eee Qe LOA. I Gol Pe Os 3i lee Sake 
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Laboratory 
number 


B 4914 
B 4915 
B 4445 


B 4986 
B 4987 


B 4323 
B 4309 


B 3704 
B 3676 


B 3334 


B 4397 


B 4647 
B 4649 


B 4989 


B 3968 
B 4851 


B 4601 
B 4602 
B 3462 


B 3461 


B 3897 


B 4268 


B 4162 
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ANALYSES OF FEEDS REQUIRING NO LICENSE. 


Manufacturer and Trade Name. 


Amendt Milling Co., Monroe, Mich. 
Ameo: Middlings :- 0.4252 cscs ne cae es ceo ee ls 
Barley: Meals 20s ois Aationsiogie cits ecsete oslo 
Norvell(Riye Heed ssscasac acca baile src cietes aie 
The J. E. Bartlett Co., Jackson, Mich. 
Ground Salvage Barley-:....2.-...0+...-+.---+- 
Salvage: Wheat, cuscrsoscnwer veces son suatone eae 
Bay State Milling Co., Winona, Minn. 
ow Grade mloursteesce ten: cae seccnss oer 


Christian Breisch Co., Lansing, Mich. 


Choice Winter Wheat Bran.................-.-- 
Choice Winter Wheat Bran..................... 


Commercial Milling Co., Detroit Mich. 
Vea GUE PAIS Steir nite eet sere otek te ame eratelae 
Eagle Roller Mills Co., New Ulm, Minn. 
SuperbiRed) Dog wlourss: eee seas ae eisai 
J. F. Eesley Milling Co., Plainwell, Mich. 


WantersWheat Brantitescaccete cee eoer cic eee 
Winter Wheat: Bran oos.ei0 5 cee cn see enie nn: 


Fremo Cereal Co., Minneapolis, Minn. 
Ground Barleyareascs ecto eee er 
Harris Milling Co., Mt. Pleasant, Mich. 
WiheatpDran’y. Adopter. otsieeteiere sind ore lake eit tee 
Wheat Middlings ).5.5\.ic's1 io ste e's etsistewis eiebsis sistcteren te 
Herried Milling Co., Herried, So. Dakota. 
Barley Weedn ce sose cc: coe tee site ene ase aoe 
Hine BarleyyReed ok fac. Saal. ss semtee ooo eh cee 
WiheatiBrantvr. dcr ctecaetinm erica mack e 
Wines tMaddlings 62): cjeectens ose nioe 
Wm. Kelley Milling Co., Hutchinson, Kansas. 
Wea fran. cierdattea aes ste tier ieer meteors eet 


Kellogg Toasted Corn Flake Co., 
Battle Creek, Mich. 


*Abbreviations for Guaranteed and Found. 


Sampled at 


G.* 

Plymouth...... oa 
G.* 

Plymouth...... Le 
G.* 

Prenton. -eisecee i F* 
G.* 

JadkSON ess eee F.* 
Jackson........ FR 
: Gs 
Sault Ste. Marie. rR. 
Alpena easier. FP 
G.* 

Pransing eases R.% 
rans IN Gay ween erie eee 
AV OLS OLS cance eye 

Bites 

Detroit. 222. { ‘a 
Ge 

Tronwood....... { F.* 
G= 

Plainwell....... { F.* 
Plainwell seca ck «+1 
Average.........- 

G.* 

HEU OE on oaac { ide 
Che 

Mt. Pleasant. .. B* 
Frankfort...... P* 
7.* 

Zeeland......... 1 dee 
; ee 
Zeeland......-.. Be 
Gq 

Zeeland..:..... yas 
Ls 

Zeeland........ Ope 
p 

Muskegon...... { ie 
a 

Battle Creek... { Wie 
G.* 

Millington...... { 1M: 


= 
3 O° eS 
o & 3 2 he 4S 
eo) 2s clepe tee 
e@ |B | 2 |-B | 26 
= 5) ) ré) A 
we P94 G0.) 28-0 | eee 
9.8116.8| 4.7] 6.1| $3.00 
1.7 | 11.0" ic eI pee ee 2.96 
feat Kes 166 | age) Sigal ree 
i0.4| 15.9 | 3.9| 5.7| 30.00 
oe as Wa Yel (cto i go 2.95 
Tete? U5 Beeest aed cell aaa 
i1.8 | 12.8.) 1.8| 3.9 | 2.50 
Ei dp 16.0) |) HEI BON one 
i1.8|15.8| 4.1| 1.2] 50.00 
toe 15.0 BeBe LEO ees 
10.4 | 14.6| 6.0| 10.8| 58.00 
59.68 | 13°03 ons Oe eee 
10.4] 14.8] 3.2] 9.3] 40.00 
40:01 1 14-05) a go ene 
"10.8 | 16.7 | 4.4} 10.4 | 39.00 
ite 17 07 “h.03)) Pelee 
11.3:| i729 | 4.2) 44 265 
S907 14d. 6 | 4.6 | Oa ane eee 
O15: 1425. tooo ace 
9.6 6) be | nO Vanes 
rE. 12°0)| -S:0\ 9.0\ eee 
10.6] 11.9] 3.1] 7.8 2.75 
“"g'2'|' 13.8 | 5.2] 12.2'] 52.00 
Cees sd We Wea ht i 2.90 - 
408119207) 99,5) gsbMl nee 
{to Waa d= deg Weer oe 
"40.8.|°17.8 | 493.) 723°]! “e800 
"11.4 '|18/3'| 514°} 5.1] 40.00 
ae: PRGA SG At- Gales 
11/0 | 16.4| 4.2] 10.1| 37.97 
*918'| 18:95] 3.841, SB 
91.6.1 36.4"| 88% Ose 2.00 


Laboratory 
number, 


B 3839 
B 3867 


B 4324 


B 3182 
B 3416 


B 3853 
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ANALYSES OF FEEDS REQUIRING NO LICENSE.—Concluded. 
= 
3 S 8 
4 43 o ar 
Manufacturer and Trade Name. Sampled at x 5 s eS 52 
iB Co) ° o PS 
fa ass fay pe ene 
= 6) 6) 6) a 
Lewellyn Bean Co., Grand-Rapids, Mich. me 
CollBean Meal ses. suet. costeonemase seers Wiciylsrtiches eters {Fe 10.4 | 92-8 | 1.5 |- 6.9 "$4500 
Wall) Besn: MM eal e5-52. potsrorc aa yop ite acters cisocs BM cert ae eee a 10.2 | 18.0 | 2.0} 10.6 47.00 
IA EL AGC Satara, efter 10.3 | 20.4 1851S er Salt eenoees 
State Milling Co., Manhattan, Kansas. 
Reliance Mixed Fead.-......2..+-o----<¢++---..| Cass City:;..... (F* | 10.9.| 17.4 |. 5 7| 7.9| 56.40 
Russell-Miller Mjjing Co., Minneagolis, Minn. 
Mp Onl LOO erent, eee 
Wheat Occident Weed rs cbs oa sactiawe soe tec AS 78 38.50 
Wiheat'Occident Heed 525 oats Sacpies c <2 ae 28° | aeoes 3.00 
Wheat Ovcident Meed= 2a, :iccieces soos Ser PM esee 2.65 
. } 
6 eon see wee 
F. J. Smith, Pickford, Mich. a 
Our Own! Make Bran 020 ..4-29:0--. danse Sens Sault Ste. Marie. De TEE ORE) ANS LOGIN rain ie ae 
Our Own Make Middlings..................--- Sault Ste. Marie. | F.* | 12.5 | 14.9| 4.5 | 6.2 |........ 
F. W. Stock & Sons, Hillsdale, Mich. 
: Ga eae 14.0 SOMO eee bee 
Witent: Bran) saqc celeste cscs oe re ae ae ee Kalamazoo..... RESO on | isd leo A 9.6 52.00 
Wikeatbrants 9. cpscek petacona eehienee aasis cater Hiulindales. Sava he, Siceaes TOI eLGa laws tals 18-5 43.00 
‘ Averages. ja84 cc ce 1605) | 162 ATs OP is ices 
Van Eyck Weurding Milling Co., Holland, Mich. : 
Bubkwheat Brani.w<s) sn. cst snldeewanitee ....| Holland........ (he '12°3 | 20.1| 4.9] 8.5 | 30.00 
WhextWiddined: ost. Met oe cca tag Zecland........ \F* |'10.5 | 14.2'|' 3.6 | 5.9 | 45.00 
Washburn-Crosby Co., Minneapolis, Minn. 
We Pade conan IEP PHO. eho 
Pure Hard Wheat Adrian Red Dog Flour......... Sault Ste. Marie. | F.* | 10.3 | 18.9| 6.8] 3.8 50.00 
Watson Higgins Milling Co., 
Grand Rapids, Mich. < 
Wheat Bran ta. a9 hte act dadafyne teen «ee os ose Gassemeitee de: (re "40.2 | 14.3 | 3.7| 2.6 | 42.00 
Witesinbrancereceacncamee tet cre otee cis Aa Metee Grand Rapids......... 10.7 | 14.8] 3.7) 8.3 40.00 
VETERE C255. o)aye als ares £0359) 1456 =3-7-) (5 oys|paceteaes 
hee {NO De eee Mie eM oe aL ONS ES 
Wiheta Maddlinvssae sy aaerine > crits ainccts cates Dpstha ener { PA OPA TG te 46 44.00 


*Abbreviations for Guaranteed and Found. 


STUDIES IN THE COST OF MILK PRODUCTION. NO. 2. 


Bulletin No. 286. 


TERRITORIES STUDIED. 


Studies in the cost of market milk production were begun by the 
Michigan Experiment Station in Kent, Allegan and Ottawa counties 
in 1913 and were continued throughout a period of two and one-half 
years. The territory studied supplied milk for the Grand Rapids trade. 
The results of this investigation were published in Michigan Experiment 
Station Bulletin No. 277. 

Upon the completion of the work in the Grand Rapids field, requests 
came from the patrons of two condensing districts to have milk cost 
accounting studies made on their farms. One of these districts was 
in Livingston county in the vicinity of Howell and the other was in 
Ingham county, centered about Webberville. The work was started in 
both fields in the early spring of 1916 and the portion of it included 
in this report covers the calendar period, March 1, 1916 to March 1, 
1919, at Howell, and March 1, 1916 to March 1, 1918, at Webberville. 
In both of these fields, the milk was sold for condensing purposes with 
the exception of the last two years at Howell, during which time about 
one-half of the farmers sold their milk to the Detroit city trade. The 
Howell territory is an old dairy section, milk production and receipts 
from dairy cattle being the chief sources of farm income. 


‘TABLE NO. I. 


: ; Howell Webberville 
MIGlUS ANGIE a eis.< crac ncepeisedn aeeeeytoee ane shale oherenetche { (Livingston County). (Ingham County). 
Y idtod March, 1916 to March, 1916 to 

ears 6tu =) es ES OIRaCh SA. DRO RECN FUP OMCACE Cor My One ar he chee cate \ March, 1919. March, 1918. 
NIT DE MOL VORTS liu, zc ci ets taustame a aees ar alg aMamle ret caret 3 2 
Number farms studied each year...................- 25 25 
eG gall ni DOT COWA IN vais ctr ate tert nee sieht oereba ene eneiet s 1239.6 730.8 
AVGLLEE MUMNEY COWS ANNU. a actus clei avis eee 413.2 365.4 

‘Average mumber’cows per herd.... 0.0.0. 0es.ce se on. 16.5 14.6 
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In the Webberville territory, dairying had not developed to so great 
an extent as in the Howell territory, but due to the good market condi- 
tions and general adaptability of this district for the dairy business, it 
is developing rapidly into a pronounced dairy section. The majority 
of the cattle in this territory were grades, while in the Howell section 
there was a large number of pure-breds. 


BASIS OF STUDY. 


In the collection of the data upon which this Bulletin is based, the 
accountants followed the general plan of Bulletin No. 277 but modified 
it in some particulars to comply with the outline approved by the Office 
of Farm Management of the United States Department of Agriculture. 

The dairy cow is the unit basis of study. That is, no attempt is 
made to take other livestock or any other farm enterprise into considera- 
tion. Credit is given for the value of the calves as soon as the cows’ 
milk is fit for human consumption, and all heifers are charged into 
the herd at their actual value as soon as they freshen. All the data 
presented in this bulletin are given on an average cow basis for each 
month, and are summarized into seasonal and yearly totals. The 
calendar month was used for convenience. 


METHOD OF OBTAINING DATA. 


Cost records were kept on twenty-five representative herds in each 
territory. The average size of the herds was 16.5 cows at Howell and 
14.6 cows at Webberville. These herds were large enough to study 
with some degree of accuracy. 

The College employed a field accountant who spent one day out of 
each calendar month throughout the year on every farm. He kept an 
accurate record of the kind and amount of all the feeds which were 
fed, and of the time spent in performing the various operations in the 
producing of milk. The monthly data were based on this daily record 
with the exception of milk sold and incidental costs. He also took 
into consideration all overhead costs such as investments, veterinary 
services, deaths, and other miscellaneous costs as well as all receipts for 
products. A record of the milk sold was secured each month from the 
dealer. From this statement was obtained the price of the milk, the 
total value, the cost of transportation from the farm to plant or station, 
and the percent of butter fat. Incidental expenses were taken from 
daily records kept by the farmer. These data were also checked up 
with the day’s record taken by the accountant. 


43 


/ 


402 STATE BOARD OF AGRICULTURE. 


COST ITEMS. 


1. Feeds: 

. All feeds grown on the farm and fed to dairy cattle were charged in 
ay their market value at the farmer’s barn. When grinding was done, 
the cost was added to the price of the feeds. All purchased feeds were 
charged in at their actual cost. Cartage of all feeds was figured in 
terms of man and horse hours and was “eredited to labor. 


(a) Concentrates. 
This item included all the home-grown grains and commercial feeds 
fed the dairy herd. 


(b) Roughages. 

All the coarse feeds such as hay, fodder, silage, and green feeds, 
(green corn, green alfalfa, green peas and oats, roots, etc.) come under 
this item. 

(c}. Pasture. 


To determine the cost of pasture with any degree of accuracy is a 
difficult task and one that requires close attention. The method used 
was to capitalize all permanent pasture and allow 5% interest on 
investment and 1% for taxes, plus the fence upkeep. The average 

value of the pasture lands for the two territories studied was $53.00 per 
acre. The value of all other pasture, obtained from meadows, ete., was 
based as nearly as possible on feed consumed, and was either charged in 
at a weekly rate or on a tonnage basis. 


(d) Bedding. 
A record was kept of all bedding used outside of what refuse passed 


through the mangers. Straw was used on all the farms, and the value 
placed at what it was worth at the barn. 


2. Labor: 
(a) Man Labor. 


This includes all the time spent in caring for the dairy herd, and is 
divided under the following headings: Production Labor, Handling 
Milk and Miscellaneous Labor.- These items have been divided into two 
classes: (1) Labor performed by owner or operator, and (2) Labor 
performed by hired help. Such labor as has been performed by the 
family other than the owner or operator has been classified in with 
the hired help. However, there was a very small amount of this class 
of labor. The rate of pay for hired help was that actually paid on the 
several farms. The owner or operator is a more competent laborer as 
a rule and, therefore, is allowed a somewhat higher wage than that 
paid the hired help. 


(b) Horse Labor. 


Horse labor is divided into two classes, hauling feeds and incidental 
labor. Hauling milk is another big item, part of which should come 
under horse labor, but due to the fact that nearly all the milk was 
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hauled in large routes by hired milk haulers under the direction of 
the milk plants, it is impossible to give this item in terms of hours. 
(c) Hauling Milk. 
As stated in the preceding paragraph, nearly all milk was hauled by 
large route wagons under the direction of the milk plant. The cost of 
hauling was deducted from the farmer’s monthly milk statement. 


3. Other Costs. 

Other costs cover a number of items and are listed under the following 
headings: 

(1) Taxes, Interest and Depreciation on the Herd. 

An inventory was taken of each herd at the beginning of the year, and 
if any changes were made as to the number of cows with their values, 
it was noted by the accountant and correction was made. Pure-bred 
cattle were charged as high grades, for the pure-bred business was not 
considered in this work, due to the fact that only the cost of milk pro- 
duction was under consideration. The charges were divided as follows: 
Interest, 6% ; taxes, 1%, and depreciation, 5%. The tax rate is lower 
than the average assessed tax rate, but the valuations are higher than 
most assessors value cattle, and so balances in the end. 

There are different methods of determining the depreciation of cattle. 
One is to take an inventory at the beginning and again at the end of 
the year, the difference of these two values being depreciation or appre- 
ciation. Another method is to take the average productive period of 
the cow’s life, which is from six to -seven years, and divide this into 
the difference between her dairy value and beef value, which would 
give her yearly depreciation. The following expresses this as a formula. 


Dairy value — beef value 
Depreciation = ——_—_____—— 
Productive life of cow 


The average productive life of the dairy cow is affected in many ways, 
such as by udder troubles, abortion, failure to breed, accidents, sickness, 
ete. The average value of the cows in the Howell territory was $107.74 
and the average beef value was $70.00. The average cow’s beef value 
was, therefore, $37.74 less than their dairy value. One-seventh of $37.74 
is $5.39, the depreciation for one year per cow, and amounts approxi- 
mately to 5% of the inventory value. This compares very closely with 
the data taken at Grand Rapids, (Bulletin No. 277). The Webberville 
data were also figured at this same rate. This makes a total charge 
of 12% for taxes, interest, and depreciation on the herd. 

In the above figures no account has been taken of losses due to death. 
These are entered under a separate item. 


(2) Losses Due to Death. 

No herd is immune from death losses. Accidents, tuberculosis, and 
other diseases help to increase the death rate. The difference between 
the inventory value of the animal and the amount received for hide or 
carcass was charged under losses due to death. 

(3) Taxes, Interest, Insurance, and Depreciation on Buildings. 


The valuation of the dairy plant on each farm was determined by a 
committee of three men who placed values on the portion of the dairy 
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barn, yardage, milk house, ice house and water supply, that was used 
for dairy purposes, including the silo and sufficient space to store all 
dairy feeds. A charge of 10% was made on the inventory value of these 
items which is divided as follows: Interest, 6%; taxes, 1% ; insurance, 
0.4%, and depreciation, 2.6%. 

(4) Interest and Depreciation on Equipment. 

Under this heading comes milking machines, gasoline engines, sepa- 
rators, cans, pails, coolers, heaters, shovels, forks, carts and many other 
small items used in the dairy. Six percent interest was charged on the 
value of this equipment. The rate of depreciation varied greatly on 
different items of equipment. Milking machines, engines, and sepa- 
rators last much longer than milk cans, pails, coolers, etc., and were 
allowed a proportionate rate. The rate of depreciation charged at 
Howell averaged 12.6% which, combined with 6% interest, makes a 
total charge of 18.6% for interest and depreciation on equipment, while 
at Webberville the total was 18%. 


(5) Veterinary Services and Drugs. 

Fees for veterinary services and the cost of drugs, including disin- 
fectants used in the dairy, come under this heading. 

(6) Sire Costs. 

Sire costs are less tangible than general herd costs. Such data as 
were kept showed that the cost,of keeping the sire was approximately 
equal to the value of the calves at four days old. In the Howell district 
nearly every farmer kept a bull, thus making the cost higher than it 
is in some sections where fewer bulls are kept. In this bulletin sire 
costs and value of calves at birth are allowed to balance each other. 


(7) Miscellaneous Costs. 

Under this heading come a large number of items such as gasoline, 
lubricating oil, fuel for the boiler or heater, washing powder, ice, re- 
pairs, dairy literature, association fees, and many other small expenses. 

(8) Managerial Ability and Business Risks. 

No enterprise can be operated successfully without skilled super- 
vision. The dairy business is of such a nature that it requires the 
closest of attention at all times throughout the year. A few hours’ 
neglect means a lessening of production, and in time, a failure of the 
business. The manager must keep in close touch with each and every 
operation. He must look after the rations for the dairy herd, the se- 
lection and purchase of feed, the selecting of the herd sire, the breeding 
records, the buying and selling of cattle and the general supervision of 
all help. While in many cases the manager does all or a part of the 
ordinary dairy work such as milking, feeding, cleaning barns, etc., his 
time has not been figured in for managerial operations on the time 
unit basis. 

The dairyman should also be entitled to a sufficient amount to cover 
all business risks such as a temporary loss of market due to the short- 
age of material in the manufacture of the finished products, strikes, 
and in some cases where plants discontinue the business for the time 
being. For this added effort and ability expended over that of ordinary 
labor and unavoidable risks, 10% of all other expenses have been al- 
lowed. 
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CREDITS. 


The following items are classed as credits: 
(1) Milk, (2) Manure, (8) Feed Bags, (4) Calves. 


(1) Milk. pees. 

The largest credit item is milk which is divided as follows: Milk 
sold, milk used on the farm, and milk not taken by the plant. 

A record was kept of ali the milk used on the farm and credited to 
the dairy at prevailing prices less the cost of hauling. Returned milk 
was valued at what it was worth for stock feeding. A record of the 
milk sold was taken off the monthly milk statement given the farmer 
by the manager of the milk plant. 


(2) Manure. 


The amount of manure credited to the cow for the year was 8 tons 
for every 1,200 pounds of animal weight. This was divided up accord- 
ing to the seasons. During the winter period (October 16 to May 15) 
twice as much manure was credited to the cow per month as during 
the summer season (May 15 to October 16). During the winter when 
the cows are fed large quantities of rich grains, the manure is richer 
in fertilizing ingredients than during the summer period. Furthermore, 
it is true that there is a greater loss in the summer than in the winter. 

All manure was valued in the pit or spreader at the barn and was 
charged in at $2.00 per ton for the entire yearly production with the 
exception of the first year when it was charged at $1.50 per ton. 


(3) Feed Bags. 


This is a very small item and was not kept separate until the last 
year’s work at Howell. Previous to this, the price of feed bags when 
sold or returned, was deducted from the cost of the feed purchased. 


(4) Calves. 


The raising of calves was not considered as a part of the milk cost, 
therefore, they were charged off the list as soon as the dams’ milk was 
good for human consumption. When whole milk was fed to calves 
it was charged and classed under the heading “Milk Used on the Farm.” 
As previously stated under “Sire Costs,’ calves and sire costs offset one 
another. 
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THE DATA. 


The data are presented on the basis of the average per cow of the 
entire field, and are given for each calendar month as well as by the 
season and the year. No attempt will be made to go into individual 
herd records in this bulletin, due to the large amount of space they 
would require. Nevertheless all these herd records are on file and 
may form parts of future publications. 

The winter season covers the winter feeding period (October 15 to 
May 16) and the summer season covers the summer feeding period 
or pasture season (May 16 to October 15). These dates were selected 
as being the nearest point of demarcation between the two seasons. 


Feed Costs. 


Feeds constitute the largest item of expense in the dairy business, 
comprising nearly one-half (48.9% at Howell and 46.4% at Webber- 
ville) of the total cost of milk production. 

Tables II and III give the amount of feed fed per cow for each month 
as well as for the winter and summer season and the yearly total. 


TABLE II.—_AVERAGE MONTHLY FEED REQUIREMENT PER COW AT HOWELL. 


Three bottom lines of the table show the amounts of feed for winter and summer seasons and the yearly 


total. 
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TABLE III.—AVERAGE MONTHLY FEED REQUIREMENT PER COW AT WEBBERVILLE. 


Three bottom lines of the table show the amounts of oo for winter and summer seasons and the yearly 
total. 
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The average amount of grain fed per cow per year at Howell was 
1,868 pounds, of which 37%, or 690 pounds, was home-grown. At Web- 
berville 1,141 pounds of grain were fed per cow, of which 49.2%, or 
561 pounds, was home-grown. The home-grown grains consisted of oats, 
corn, and barley with the amounts of each in the order given. 

The price of silage was based on the cost of growing and harvesting 
the crop. From records kept on 50 farms in 1918 it was shown that the 
average cost equalled $8.46 per ton. This high cost is attributed largely 
to the low tonnage yield for that year, due to a very unfavorable corn 
season. The prices of silage varied from $4.40 per ton in 1916 to $8.46 
per ton in 1918 in the two districts. 

The average length of time the cattle were on pasture was 157.2 days, 
costing an average of $7.57 at Howell and $8.20 at Webberville per cow 
per year. As a whole the Webberville district furnished more abundant 
pasture, thus cutting down on the amount of supplementary feed fed 
during the summer season as compared with the Howell territory. As, 
previously stated, the cost of all permanent pasture was based on the 
capitalized value of the land, allowing 5% for interest and 1% for 
taxes, plus the upkeep of the fences. All pasture secured from meadows 
or fields not classed as permanent pasture was charged in according 
to the amount of feed furnished, either at a weekly rate or on a tonnage 
basis. 

The large increase in cost of feeds is attributed to the world war 
which caused a general upward trend for all commodities. The in- 
creased cost of silage in 1918 was due to the poor corn season for that 
year, resulting in a very light tonnage of silage per acre. It will be 
noted that the feed cost per cow at Howell was greater than at Webber- 
ville. This is due to the fact that the larger and heavier producing cows 
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at Howell required more feed; and also that more commercial feeds, 
which are higher priced than the home-grown grains, were fed. 


Labor Costs. 


Labor is the second largest item in the cost of milk production. A 
detailed record of the Jabor was kept which was divided as follows: 
Production labor, handling milk, and miscellaneous labor. These 
items are still further divided into two classes. (1) labor performed 
by the owner or operator, (2) labor performed by hired help. At Howell 
the average production labor per cow was 136.4 hours, handling milk 
3.1 hours, while the miscellaneous labor amounted to 7.6 hours, making 
a total of 147.1 hours for the year. Of the total amount, 43.6% or 64.1 
hours, was spent by the owner or operator. 

The total time spent at Webberville amounted to 116.7 hours per 
cow per year, of which 58.0% was performed by the owner or operator. 


TABLE IV.—AVERAGE MONTHLY LABOR REQUIREMENT PER COW AT HOWELL. 


Three bottom lines of the table show the labor requirement for winter and summer seasons and yearly 


otal. 
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TABLE V.—AVERAGE MONTHLY LABOR REQUIREMENT PER COW AT WEBBERVILLE. 


Three bottom lines of the table show the labor requirement for winter and summer seasons and yearly 


total. 
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*Includes time spent in cleaning utensils. 


The price of common labor was based on what was actually paid 
the farm laborer each month throughout the year. 

The cost of common labor rose steadily during the period which was 
covered by these studies, increasing from $0.17 to $0.202 in two years at 
Webberville, and from $0.178 to $0.232 per hour during the three years 
at Howell. 


TABLE VI.—AVERAGE HOURLY LABOR PRICE FOR EACH YEAR STUDIED AT HOWELL 
AND WEBBERVILLE. 


1916-17. 1917-18. "1918-19. 
Year. Ss 
Owner’s Owner’s Owner’s 
or Common or Common or Common 
operator’s labor. operator’s labor., | operator’s | labor. 
labor. labor. labor. | 
per hr. per hr. per hr. per hr. per hr. per hr. 
IO Welitaersvis ccpsleness aye ieeieie s $0 25 $0 178 $0 30 $0 204 $0 35 $0 232 
Webbervillesc soe dwetote 0 25 0 170 0 30 0 202 


The owner or operator is allowed a higher rate of pay than that of the 
common laborer because of greater efficiency in performing the same class 
of work, or in other words, he is a higher paid hired man. The kind 
of labor performed by the owner or operator is of the same sort as that 
done by the common laborer and this extra compensation does not 
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cover any time spent in managing the business. An extra allowance is 
made for this class of labor and comes under the heading ge 
Ability and Risks.” 

While the labor requirement per cow when compared with pacnias 
taken in other territories, is low, it was possible to give the cattle rea- 
sonably good care with the time spent. However, at Webberville, no 
doubt more time could have been spent to advantage. 

The amount of horse labor in these fields was not large, being an 
average of 7.7 hours at Howell and 4.3 hours at Webberville per cow 
for the year. Most of the horse labor was spent in hauling feeds. A 
flat rate of ten cents per hour for the first year and fifteen cents per 
hour for the last two years was charged against horse labor, amounting 
to $1.01 at Howell and $0.53 at Webberville per cow per year. As 
already stated, the time used in hauling milk was not taken into con- 
sideration (with the exceptions of a few cases where farmers hauled 
their own milk) because nearly all the farmers hired their milk hauled 
at a definite rate. As shown in Table VII there was a steady and 
marked increase in the cost of hauling milk. 


TABLE VII. COST OF HAULING MILK PER COW AND PER HUNDRED WEIGHT AT 
HOWELL AND WEBBERVILLE. 


1916-1917. 1917-18. 1918-19. 
Year. 
Per Cow. | Per Cwt. | Per Cow. | Per Cwt. | Per Cow. | Per Cwt. 
| | 
LE io h Kel ba Palace OC aeLemiontTs $7.84 $.140 $9.77 $.176 $12.31 $.221 
Wiebbervilteicci ra devs etatstsieie $7 .63 $.144 $9.10 SE LTS HY Siete ali oatee rome 


As a whole, milk hauling was done very economically in these two 
fields and for much less than would have been the case, had the farmers 
been compelled to haul their own milk. 


Other Costs. 


Under this heading comes the investment charges in cattle, buildings, 
and equipment; losses due to death; veterinary services and drugs; 
sire costs; miscellaneous costs; and charges for management and risks. 
A total summary of these costs is given in Tables VIII and IX. In 
order to cut down on space these items are not given separately in 
monthly cost tables, but are discussed separately under their proper 
headings. 
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TABLE IX.—FEED, LABOR AND OTHER COSTS BY THE MONTH PER COW AT 
WEBBERVILLE. 


The three bottom lines of the table show the costs for winter and summer seasons and the yearly total. 


Year. 1916-17. 1917-18. 
Month 1Feed 2Labor | *Other Total 1Feed 2Labor | %Other Total 
Cost. Costs. Costs. Costs. Costs. Costs. Costs. Costs. 
| 
Iara airtere as s's ere eve $7 44 $3 78 $3 29 | $14 51 $8 04 $3 99 $3 79 $15 82 
PA TOU eteectet ajo ta aie heleleus icc 5 90 3 31 sy il) WA AO 7 2) 3 87 3 78 15) 35 
Var yae tere. o ortremes os idkereied 3 09 3 08 2 91 9 08 4 54 3 36 3 76 11 66 
RUUITIO RN reer eeainre, seeker cteicisl ale 2) 24 2 65 D(A 7 60 3y ali 3 09 8) By 9 72 
AUleyr mietsrcretavaveseceke la tnuevercvs anaes 2 14 2 68 6 55 Did, 2 79 3mD5 9 11 
PANT EUIG tees, She ineiasc(-vodone ells 1 56 1 85 2 45 5 86 2 41 2 14 3 25 7 80 
September. «cle..ciseie. 1 93 1 / 2) $5183 6 23 2°95 2 20 3h 27/ 8 42 
MCCODER eee sctucccenats seeces 3 20 2 23 2 93 8 36 4 98 Dae woo 11 26 
INOVEMID EL. sc) sieicvers <0 eh fy al 2a 3 00 10 63 8 34 By aire Wi) ze Bre 15 98 
TIECEMDET lore. 6 semscle wine 6 33 By sl) ai 335) 12 78 11 82 3 94 4 37 20 13 
TUBE seats lero a tres Ee 7 33 3 43 3 59 14 35 12 95 4 45 | 4 54 21 94 
MEDTUALY so cto etrcc eee 6 83 3 30 3 64 13 77 IP O7/ 4 14 | 4 57 20 98 
Winter Season......... $40 68 | $22 26 | $22 93 | $85 87 | $66 87 | $27 24 | $29 07 | $123 18 
Summer Season........ 12 01 10 90 13 34 36 25 15 01 12°80 |e 1h 44 99 
PVIGAELV fire ca siorcikiors inves oves.e 52 69 33 16 30) 2-122 12 81 88 40 11 46 18 168 17 


1Includes cost of all feeds and bedding. 

2Includes cost of man labor, horse labor, and hauling milk. 

3Includes all investment and depreciation charges on cattle, buildings, and equipment, also losses 
due to deaths, veterinary services and drugs, miscellaneous costs, and for managerial ability and risks. 


INTEREST, TAXES, AND DEPRECIATION ON CATTLE. 


There has been a general trend of increased values on all the invest- 
ments during the three years covered by this Bulletin. Cattle increased 
in value per cow from $99.17 in 1916-17 to $114.50 in 1918-19 at Howell, 
and at Webberville, from $67.08 in 1916-17 to $97.42 in 1917-18. On 
these investments 12% was charged (page 403) with the exception of 
the last year at Howell when 13.0% was charged, making an average 
investment charge of $13.31 per cow at Howell and $9.87 at Webberville. 


LOSSES DUE TO DEATH. 


Death losses were not figured under the heading of depreciation, as 
they have been by some investigators, but were reported under a sepa- 
rate heading. The losses due to death at Howell amounted to $1.70 per 
cow, or 1.58% of the total inventory value of the herds. 2% of the 
cows died in this territory. At Webberville, slightly less than one per 
cent of the cows died, amounting to a loss of $0.65 per cow, or .79% of 
the inventory value of the herds. 


INTEREST, TAXES, INSURANCE AND DEPRECIATION ON BUILDINGS. 


Building costs varied greatly on the various farms, averaging $134.93 
per cow at Howell and $113.95 at Webberville. On this investment a 
total charge of 10% was levied (page 403), amounting to an average 
for the three years of $13.49 at Howell, and $11.40 for the two years at 
Webberville. 
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TAXES, INTEREST, AND DEPRECIATION ON EQUIPMENT. 


AS prev iously stated (page 404), equipment covers milking machines, 
gas engines, separators, cans, pails, coolers, shovels, forks, carts, ete. 
These items were inventoried at $13.77 per cow at Howell and at $16. 94 
at Webberville. Thirty- -four farms out of the fifty studied had milking 
machines, thus increasing the cost of equipment materially. On invest. 
ments of this sort, 18. 6% w was charged at Howell, making a total cost of 
$2.56 per cow for the year. At Webberville 18% was “charged on the 
investment, which amounted to $3.05 per cow per year. 


VETERINARY SERVICES AND DRUGS. 


This item of expense amounts to an average of $1.02 at Howell and 
$0.35 at Webberville per cow per year. 


SIRH COSTS. 


The work done in keeping the records of sire costs was not sufficient 
to warrant the use of any data of this sort in this Bulletin. The same 
method was, therefore, used as was given in Bulletin No. 277 of this 
Station, that is, sire costs were offset by calves at birth or at the age 
when their dams’ milk is good for human consumption. All sires used 
at Howell were pure-bred Holsteins, and at Webberville pure-bred 
Holstein sires predominated. 


MISCELLANEOUS COSTS. 


These costs cover a large number of minor items which are discussed 
on page 404. At Howell the miscellaneous costs amounted to $2.64 per 
cow in 1916-17 and $3.66 in 1918-19, and at Webberville the average cost 
was $2.31 per cow in 1916-17 and $3.14 in 1917-18. 


MANAGERIAL ABILITY AND RISKS, 


Article 8 (page 404) gives a full description of this item, which is 
charged at 10% of all the total costs entering into milk production and 
amounting to an average of $17.87 at Howell and $13.19 at Webberville 
per cow per year. It has been figured that where herds are of sufficiently 
large size to employ a manager to devote his full time to the dairy, it 
would take the entire amount of this managerial charge to pay him 
for his services above the cost of common labor. 

Tables VIII and IX give a general summary of all costs for each 
month as well as for the winter and summer seasons and for the yearly 
total. During the three years studied at Howell, there was a rapid 
increase in cost due to the war conditions. In 1916-17, which might 
be called the pre-war period, the costs per cow were $154.82, while 
during the following two years the costs per cow were $193.73 and 
$241.34 respectively, thus increasing the costs of the last year over the 
costs of the first year an amount equaling $86.52. The cost of feeds 
increased 78.4%, labor 42. 1%, and the other costs 33.2% or a total in- 
crease of 55.9%, 
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At Webberville the total gross cost was $122.12 per cow for the first 
year and the last year the costs were $168.17, or an increase of 37.7%. 


TABLE X.—AN AVERAGE PERCENTAGE OF FEEDS, LABOR, AND OTHER COSTS FOR 
EACH SEASON AND THE YEARLY TOTAL FOR HOWELL AND WEBBERVILLE. 


Howell Territory. Webberville Territory. 
(3 year average) (2 year average) 
ee Winter Summer 7 Winter Summer 
Season. Season. Season. Yearly Season. Season. Yearly 
HGEGUS sail o Sieie le Beis Shes Sie.stanets 54.0% 35.6% 48.9% 51.4% 33.3% 46.4% 
MAD OL rss estes Siete oe oeaeistetes 22.4% 28.5% 24.1% 23.7% 29.2% 25.2% 
Other CostBic chives os peces 23.6% 35.9% 27.0% 24.9% 31-20% 28.4% 
} 
Otel eer strcieteeielae sevens 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 


Table X shows how the various costs were distributed for each season 
and the year. As a whole, the per cent of feed, labor and other costs 
are quite uniform in the two fields studied. At Howell, feeds repre- 
sented 48.9% of the yearly cost, while at Webberville, they amounted to 
46.4% of the yearly cost. 


MILK PRODUCTION AND DISPOSAL. 


The heavier milk production in both localities was during the winter 
months which can be attributed to the large percentage of the fall 
freshened cows. The average production in the two fields for the winter 
period per cow per month was 631 pounds and for the summer period, 
444 pounds or approximately two-thirds of the flow of the winter 
months. 

At Howell a total of 4,766 pounds of milk was produced during the 
seven winter months, and 2,445 pounds in the five summer months, or 
a total of 7,211 pounds of milk testing 3.85% per cow per year for the 
three years’ average. Of the total milk produced, 77.5% was sold, 
22.2% used on the farm, and .% was returned from the factory and 
used on the farm for feeding purposes. 
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TABLE XI.—MONTHLY MILK PRODUCTION AND DISPOSAL PER COW AT HOWELL. 


The three bottom lines of the table show the milk production and disposal for winter and summer 
seasons, and yearly total. 


Year. 1916-17. | 1917-18. 


Milk Total Milk | Total 


; Milk é Milk : 
Milk returned| milk Milk returned| milk 
Month. sold. ee from pro- sold. used on | from pro- 
lbs iba | Plant. | duced. Ibs. bs, plant. | duced. 

: Ibs. Ibs. B: lbs. Ibs. 
WViare ler amicters creteiarstans ers 625 MODE ere eka. 727 620 142 0.6 763 
iN eaicGo AM eDOOO Ue 597 98 9 696 551 154 ae. 707 
BY fo etn ce ainlerevons (eas epeuayehs 627 138 4.0 769 602 155 1.5 757 
RUTH On vaperer istanevsccrctereinielere 565 125 WEE 692 580 122 4.2 706 
ANIA? Seectowlo clo ploe ao Udo 359 114 18.9 492 389 109 2.8 501 
INDO ROS ADS SOOSOOLo 274 90 ise: 365 239 103 isi 344 
September. sacs os sida PAW 93 9 311 206 Dales we Seas 303 
OCLODEE: sites ei cid ous 287 143 7 431 298 107 As 406 
WNOveMbers siei8 os <-é.c.0 0 387 PAS oi goles 535 409 133 1.3 543 
WMECEMDVEL: shies ors suc sake 503 D5 ailiesra chaste 656 539 145 2.4 686 
PANMUATY: asl ci alasersecseetere's 609 he. V7 fall parece Oe 756 595 alae eho Geet oes 760 
HEDrUBEY ss vj accen nate 568 1 8 Toll NA eo oe alle 541 133 1a 675 
Winter Season......... 3,745 939 1.0 4,685 Baceial 1,012 6.0 4,729 
Summer Season........ 1,873 555 27.4 2,455 1,858 553 10.7 2,422 
Miearly:c< es. Siaeeveva serene 5,618 1,494 28.4 7,140 5,569 1,565 16.7 7,151 

ee a aha ne J eS ee 2 ee ee 
1918-19. Three year average, 1916-19. 

WMiareln 2) Stine 582 144 4.1 730 609 129 1.6 740 
IRATE cvstayorevele. a cto sisters oe 557 131 3.2 691 568 128 1.9 698 
DY pouetteus eet wicks, ccatetatelene 577 149 6.6 733 602 147 4.0 753 
NU RITIG opto ye aidene ia teile& rozeves or 517 166 3.0 686 554 138 2.9 695 
MUI Yate panorece ci ckelaite eostarcyaveye 352 146 1s 2 500 367 123 7.4 497 
AMIS UIBES <2) tajer.osis12 sieeve 247 120 1) 368 253 104 1.3 358 
September... Jn wo25% 243 108 .o 352 222 99 9 322 
Octobersal: isis sc sawiesies 326 UEDA 66 cao oie 451 304 125 Oo 429 
INOVEMDER’. <5 cc ccvelors! sis, 402 160 .2 562 399 147 2D 547 
Pecemiber’. = .75 okay eas 534 NGO archers 703 525 156 8 682 
PAMUALY crs, | rereciere sores 627 175 aa 803 611 162 4 773 
MEDDUATVvars ccc otalelerree 617 149 .5 766 575 142 ats) 717 
Winter Season......... 3,794 1,078 Tix 4,885 3,750 1,009 6.8 4,766 
Summer Season........ Lar ceil 664 8.6 2,460 1,839 591 15.5 2.445 
CAL Yin acccistee citeeiaseied 5,581 1,742 21.9 7,345 5,589 1,600 22.3 eel 
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At Webberville the production was lower, averaging for the two 
years, 6,047 pounds per year, divided as follows: milk sold, 87.4%, 
used on the farm, 12.4%, and returned from the factory, .2%. During 
the winter season 4,064 pounds were produced and during the summer 
season, 1,983 pounds, making a total of 6,047 pounds for the year with 
an average test of 3.45% butter fat. 

Throughout the three years studied, milk production at Howell was 
very uniform. The high point of production was during the months 
of January, February, March, April, May, and June (figure III), while 
the extreme low points were in August and September. At Webberville 
the production was less per cow than that at Howell, but ran prac- 
tically parallel throughout the year. — 
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CREDIT VALUES. 


In order to determine the net cost of the milk sold, the value of all 
other products is subtracted from the gross cost of all milk produced. 
The value of the credits for each year studied, as well as for each month 
and season, is given in Tables XIII and XIV. Milk used on the farm, 
milk returned from the milk plant, the manure and the calves comprise 
the total credits. ; 

The methods for determining the quantity of manure produced are 
given under the heading “Manure” on page 405. The average amount 
per year of manure credited to the dairy cow for the three years at 
Howell was 5.34 tons for the winter season and 2.195 tons for the sum- 
mer season, making a total of 7.535 tons for the year. A value of $1.50 
per ton was allowed the first year and $2.00 per ton thereafter, making 
a total of $11.60 for the first year, $15.08 for the second year and $14.76 
for the third year. 

At Webberville this item amounted to 6.97 tons per cow, valued at 
$10.46 for the first year, and 7.12 tons, valued at $14.24 for the second 
year. 

All milk used on the farm was valued at the market prices less the 
cost of hauling. Milk returned from the plant, due to poor condition, 
was charged in at its feeding value. In some cases where farmers did 
not have stock to which it could be fed, it was considered a total loss. 
As a whole this was a very small item and amounted to only fifteen 
cents per cow per year at Howell and seven cents per cow per year 
at Webberville. 

A separate account was kept on feed bags sold during the last year’s 
work at Howell. This amounted to twenty cents per cow. Previous 
to this year when feed bags were sold, their value was deducted from 
the cost of feed. 

No value for calves is given. As previously stated, calves at birth 
were offset by sire costs. 

The total value of the credits for the year amounted to $34.21 for 
the first year, $49.18 for the second year, and $60.02 for the third year 
per cow at Howell and $22.88 for the first year and $30.20 for the last 
year at Webberville. 


COST OF MILK SOLD. 


No one factor tends to raise or lower the cost of production of milk 
as much as does the quantity of milk produced. The average produc- 
tion in the Howell field was 7,211 pounds per cow per year, ranging much 
higher than the average production throughout the state which is esti- 
mated at about 4,500 pounds. 
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TABLE XIV.—CREDITS FOR PRODUCTS OTHER THAN MILK SOLD PER COW PER 
MONTH AT WEBBERVILLE. 


The three bottom lines of the table show the credits for products other than milk for winter and summer 
seasons and the yearly total. 


Year. 


Month. 


ee 
ececccec ev eecere 
Saie)e 0 © 6 0.6600 0 6 ee 


JENGA 6 Cape Ge 
September............ 
OCtoberas. ccs face eis, 


INOVEMDEE. %1..2ors core store 


Decem 
Januar 


DEM. sis screen 
Vs ecalis Sucve aves ein 


Manure 
value. 


RRR 
_ 
So 


$7 


10 


1916-17. 
Fi Milk 
SS returned 
farm fon 
plant, 
yalue value 
$0 98 $0000 
91 0021 
68 0031 
61 0156 
63 0105 
76 0024 
96 0018 
1855 0045 
1 45 0012 
eS Ol een crers ios 
4S | chs ore 
MOT ie raiaec ort 
$8 34 $0 0059 
4 04 0353 
12 38 0412 


Total 
value. 


NNNN NRRR Re hb 
or 
_ 


1917-18. 
: Milk 
Milk 
Manure | used on rented Total 
value. farm pln value, 
value. alice 

$1 50 $1 12 |$0 0026 $2 62 
1 50 TROL iWercteteccteee 2 69 
1 12 82 003 1 94 
75 67 0398 1 46 
75 Us 0470 1 51 
75 67 0111 1 43 
75 DM Silig Wescrcrare ot Zl 
LI MST | eMersiete sre 2 99 
1 50 1 [se a ae 3 28 
1 50 GSS le as eee 3 33 
1 50 Zi OBE NERS Hea 5% 3 58 
1 50 DW AGT al he aaa ce 3 25 
$10 12 | $11 18 | $0 004 $21 30 
4 12 4 68 100 8 90 
14 24 15 86 104 30 20 
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TABLE XVI.—COMPARISON OF MONTHLY MILK COSTS AND RECEIPTS, PER COW 
AND PER HUNDRED WEIGHT AT WEBBERVILLE. 


The three bottom lines of the table show the comparison of milk costs and receipts for winter and 
summer seasons, and the yearly total. 


1916-17. 
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Tables XV and XVI give the cost of production and the amount re- 
ceived per cow and per hundred weight of milk for each month as well 
as for the winter and summer seasons and for each year of the entire 
period covered. There has been a steady increase in costs as well as in 
prices received during this period and the data given should be of great 
interest to the reader. It shows that in the Howell territory in March, 
1916, it cost the farmer $2.19 to produce one hundred pounds of milk 
for which he received $1.526, thus making a net loss of $0.664, while in 
February, 1919, the cost per hundred weight has risen to $3.2 79 and the 
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price received was $3.337. Whe cost increased 49% during the period 
given in the table, and out of the 36 months studied, only seven were 
profitable. 

Figure IV shows the general trend of costs and prices received per 
hundred weight of milk during the period this study covers. The great- 
est spread between prices received and cost of production came during 
the September months when milk production was at its lowest point, 
thus making the cost per unit very high. 

The average yearly loss per cow was $29.39 the first year, $10.60 the 
second year, and $20.54 the third year. 

Out of the twenty-five farms studied in this district only one made 
a profit the first year, nine the second, and six the third. — 

To have enabled all farmers to recover cost of production when sell- ’ 
ing milk at the prices named, a yearly average production of 8,088 
pounds per cow would have been required. Furthermore, it would have 
been necessary to accomplish this larger production without any addi- 
tional expenditure for extra feed. 

In March, 1916, it cost the Webberville farmers $2.041 per hundred- 
weight, and in February, 1918, $3.212 or an increase of 57.4% in two 
years. 

The average yearly loss per cow was $9.69 the first year and $10.28 
the second year. Out of the twenty-five farms studied four made a 
profit the first year and nine the second year. 

As a whole, milk was produced considerably cheaper at Webberville 
(figure V) than at Howell, which may be attributed to the smaller 
investment, the larger amount of cheap grain fed, and the fewer hours 
spent in caring for the dairy herd. However, the general trend of 
prices and costs was similar to that of Howell territory. (Figure IV.) 
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SUMMARY. 


1. In order to keep a detailed record of the dairy costs it was neces- 
sary to separate the dairy business from the other farm operations. 
In this way the dairy is dependent entirely on its own resources. 

2. As cost of milk production was the main factor under considera- 
tion in this Bulletin, the method used was based on the dairy cow as 
a unit. 

3. The fields studied were located in the vicinity of Howell, Living- 
ston county, and Webberville, Ingham county. ‘Twenty-five farms were 
studied in each territory for a period of three years at Howell and 
two years at Webberville. 

4. Of the total cost, feed represents 48.9%, labor 24.1%, and other 
costs 27.0% at Howell, and at Webberville, feed represents 46.4%, labor . 
25.2% and other costs 28.4%, 

5. The average cost of keeping a cow was $154.82 in 1916-17 and 
$241.34 in 1918-19 at Howell, and at Webberville the cost amounted to 
$122.12 the first year and $168.17 the second year. 

6. The total receipts per cow at Howell from all sources amounted 
to $125.43 in 1916-17 and $220.80 in 1918-19. At Webberville the total 
receipts amounted to $112.48 in 1916-17 and $157.89 in 1917-18. 

7. The average annual production per cow was 7,211 pounds at 
Howell and 6,047 pounds at Webberville. 

8. The average selling price per hundred weight for the Howell terri- 
tory was $1.625 the first year, $2.405 the second year, and $2.881 the 
third year. At Webberville the selling price was $1.686 the first year 
and $2.430 the second year. 

9. It cost to produce every hundred pounds of milk sold at Howell 
$2.147 in 1916-17, $2.596 in 1917-18, and $3.249 in 1918-19, and at Web- 
berville in 1916-17 it cost $1.868, and in 1917-18 the cost was $2.626. 

After reading the foregoing pages, the reader may wonder how any 
dairy farmer can produce and sell milk at the prevailing prices and 
still continue in the business. 

In answering the query it must be conceded that many do quit the 
business or turn to other types of farming. In general it may be said 
that those farmers who continue in the business of producing milk 
for the city trade do so in conformity to some one or more of the follow- 
ing reasons: 

First: In order to make their business balance they must credit to 
themselves for time spent with the dairy a much lower hourly wage 
than the hired laborer would or could accept. The average wage for 
all time spent in dairy operations on the farms reported in this Bulletin 
was a trifle less than 1214 cents per hour. The character of the work 
to be performed in producing milk is such that intelligent and willing 
help is essential. Such labor must be well paid, or if the work is per- 
formed by the farmer or members of his family, they must feel that 
the financial returns of the enterprise are such as to properly recom- 
pense them for their painstaking effort. Already large numbers of 
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farmers’ sons are flocking to the cities to accept employment in the 
various factories and plants. Unless rural employers can in some meas- 
ure successfully compete for the services of these men milk production 
will certainly be decreased. 

Second: A second reason why the farmer may accept a very low 
hourly wage and still continue to carry on his business is that he works 
more hours per day than the standard laborer. Dairy cows could not 
be properly milked by maintaining a single crew of men on an eight 
hour schedule. The eight hour day can never come on the dairy farm. 
The dairyman’s actual working time comes much nearer to 12 hours 
out of the 24 than it does to 10 hours. 

In justice to the dairy business it must be said that fully one-sixth 
of the time spent in the dairy would be classed as over-time by the 
city laborer. By this we mean that it is performed on holidays or 
Sundays or very early in the morning or very late at night. 

Third: In presenting the third reason it must be borne in mind that 
dairy farming and milk production is one of the most expensive types 
of farming; that is, it demands a much larger investment than grain 
or crop farming. A person without considerable capital may not under- 
take dairy production except as a tenant. Necessary land, buildings, 
cattle and special equipment compel the dairy farmer to have a com- 
paratively large capital before he can enter upon the business of milk 
production. 

If, as is often the case, the dairy farmer accepts less than the legal 
rate of interest on his investment or as is sometimes the case he re- 
ceives no annual interest on his investments in land, cattle, buildings, 
and equipment, he may still continue the business. 

It is self-evident, however, that dairy production must return a rea- 
sonable annual interest on the capital invested if it is to be a permanent 
agricultural enterprise. 

Fourth: Many farmers continue to stay in the business by “mining” 
their farms. Cropping from year to year without adding an equal 
amount of fertilizer means that the operator is selling his farm by 
degrees and in time its actual value for dairy production is greatly 
lowered. In this same manner farmers stay in the business by wearing 
out their buildings and equipment and never replacing them. 

Fifth: It must be conceded that there is some additional income 
besides the regular receipts from the dairy. While this is not large 
on the specialized dairy farm, it sometimes helps the farmer to break 
even or at least saves him from excessive loss. 
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THE DATA PRESENTED AS A FORMULA. 


The data in this bulletin are more or less a record or history of the 
dairy business for the past three years and do not represent present 
conditions, due to the change which has taken place in prices. For 
this reason the following formula has been designed for the purpose of 
making this data applicable to all conditions, and by applying current 
prices to the amounts of feed and labor given, the portion of the cost 
of milk represented by these factors should be approximately correct. 
While this formula only gives the feed and labor items, the other items 
which cannot be represented in terms of pounds or days are conse- 
quently represented by a corrective factor, which means a factor stated 
in percentages of feed and labor. For example, the corrective factor 
for the winter feeding period is .2188 or 21.83% of the feed and labor 
costs. This corrective factor has been adjusted so as to take care of 
the receipts such as manure, ete., and the total gives the net cost of 
producing 100 pounds of milk. If the feed and labor costs, including 
the hauling of milk amount to $3.25, then $3.25 multiplied by .2183 
equals $0.71. $3.25 plus $0.71 equals $3.96, the net cost of 100 pounds 
of milk. ‘The same application holds true for all the seasons and the 
year. 


A FEED AND LABOR FORMULA. 


The following formula give the average feed and labor items and 
their amounts, entering into the production of 100 pounds of milk at 
Howell and Webberville for each season and the year. The other costs 
(overhead) are determined by multiplying the value of these items by 
the corrective factors given, thus giving the Ape net cost of 
producing milk. 


1 Winter Summer y 

Seasons. Period. Period. Yearly. 
Home Erown PLAIN Erevan cre verouske arate oh ov norauaeevoua tieloree ates 12.1 lbs. 4.0 lbs. 9.4 lbs. 
Conimerclalifecds ye sic aie ars oie. Sarees teehee ble ahele o Se she slene » 16.5 lbs. 6.8 lbs. 13.3 lbs. 
URN es roast ce cicnaee woes eyde Pista She sia eS wicie Sreslels eteVele,eis aim eine d 49,2 lbs 10.5 lbs 36.3 lbs. 
Other GryeTOUCHAC ON octere-aeteret (area + bic catere Deaceleraione otesuauer ee 21.4 lbs 2.5 lbs 1 8 

REO wie aso ctotalie| do fo!n) 9 ral eno ohp inte in fola\slals ale’s oc«/eis/ole! s/eis 0101s i2 s10/c 147.2 lbs 21.1 1bs 105.1 lbs 

Soiling crops and other succulent feeds.................. 3.5 lbs, 9.6 lbs. 5.5 lbs. 
LEA a GEa) BA cep mae COPAROUD 6 OO DOOD DOO BING OCI OE OCG IO TO noe rence 6.9 days. 2.4 days. 
MS CATT oe eee tsare ceievateten sieve le aie nace ond step lew erele: inl alevaieneim ele are 17.9 lbs. 2.9 lbs. 12.9 lbs. 
Labor peteried DYLOWNET OF. OPETatOliers sims scl esidtaie.o olsiere 1.01 hrs. .96 bre. .99 hrs. 
abor performedspy.uired Help ay cee occ « cisie.s ealeenislein > = .99 hrs. 1.00 hrs. 1.00 hrs. 
FLOTSON ADOT... Shs sche ore otaolere alcatel Me ws cce breve oatittioveis «> .11 brs. .05 hrs. .09 hrs. 
aniline milks cost periGwiias savant tictelrreser stale reine sistas errir|lcjs sie fieta om aleve (0) ellajeisla, isleajeie| ico! e sis 'wigualererels 
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FERTILIZER ANALYSES 
Bulletin No. 287. 


The inspection and analysis of commercial fertilizer, sold, offered or 
exposed for sale in Michigan is made under authority of an act of the 
Legislature approved March 10, 1885, and as amended during the session 
of 1913. The full text of the law will be sent to any person upon request. 


= 


LICENSED BRANDS. 


During the year 1919, 40 manufacturers and fertilizer companies 
licensed 374 brands for sale in the State. This is the largest number 
of brands ever licensed in one year. Attention is called to the fact that 
the fertilizer law covers only those materials which are sold, offered or 
exposed for sale within the State, the retail price of which is $10.00 or. 
more per ton. Manufacturers residing outside the State may ship direct 
to the consumer without paying the license fee but the party making 
the purchase receiveS no protection under the law. If the sale of fer- 
tilizer to be shipped direct to the consumer is made by an agent or 
representative of the manufacturer while in the State, the act is con- 
sidered as one of actually offering the material itself for sale, and the 
fertilizer then becomes subject to the requirements of the law just as 
surely as-though the fertilizer were actually brought into the State and 
then sold. Consequently, an agent of a fertilizer company is technically 
violating the law when he solicits or accepts orders for any unlicensed 
fertilizer, while in the State. 


COLLECTION OF SAMPLES. 


The collection of samples was made during the spring and fall ship- 
ping seasons by inspectors appointed by the State Board of Agriculture. 

All sections of the State in which fertilizers are used to any extent 
were visited and 1,083 samples were secured from stocks being offered 
for sale by dealers. For this purpose a specially constructed tube is 
used which permits of securing a core from the entire length of the bag. 
An official sample consists of the cores taken from not less than five 
separate sacks of the same brand. The five or more separate cores are 
mixed together, placed in a stout sack, tied, sealed and forwarded to 
the laboratory for analysis. 

Much of the fertilizer used in the State is taken directly from the cars 
by the consumers and it is never possible for the inspectors to secure 
samples of all the brands registered. It sometimes happens that a 
manufacturer fails, for some reason or other, to sell any of a particular 
brand or the sales may be very light and in the latter case it is only by 
chance that a sample is found. 

During the past year, 23 registered brands were not shipped into the 
State. It was formerly the custom, whenever we failed to find a brand 
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on the market, to analyze the sample forwarded by the manufacturer, 
as required by law, at the time of applying for the license. It has long 
been known that these samples were generally if not always made up 
in the laboratories of the companies and were not, therefore, representa- 
tive of the product as put on the market. For this and other reasons 
we have discontinued this practice and in this bulletin the brands not 
represented by samples are listed in their proper places but are not given 
a laboratory number and only the guaranteed analysis is shown. 

In many cases several samples of the same brand were drawn and 
analyzed. This, of course, greatly increases the work in the laboratory 
but it is the only way by which we can ascertain if the brands are run- 
ning uniform. If only one sample were analyzed, or if several samples 
were taken and composited before being analyzed, variations in the 
composition would not be detected. 


ANALYSIS OF MISCELLANEOUS SAMPLES. 


On account of the large amount of work involved in the inspection 
of fertilizers our laboratory force is kept busy constantly with samples 
collected by the inspectors. It is therefore impossible for us to give at- 
tention to miscellaneous fertilizer samples sent to us. Furthermore, 
unless the samples are taken in the manner previously described they 
will not truly represent the lot or shipment of which they were a part 
and the analysis of such a sample would be an imjustice either to the 
manufacturer or purchaser. 

In all cases where doubt arises as to the merits of any particular ship- 
ment, we suggest that this office be notified and an inspector will be 
sent to make an investigation and draw an official sample. 


RESULTS OF INSPECTION. 


A study of the tables of analyses show that, of the 1,085 samples ana- 
lyzed, representing 342 brands, 267 (24.7%) are below guarantee* in one 
or more constituent. Seventy-seven (7.1%) are below guarantee in 
nitrogen, 9 (0.8%) are below guarantee in total phosphoric acid, 98 
(9.0%) are below in available phosphoric acid and 142 (18.1%) in 
potash. 

In making a careful study of the tables of analyses it will be noted 
that the majority of deficiencies are confined to a comparatively few 
companies. For example one company contributes 26 per cent of all 
the brands found below guarantee, three companies contribute 49 per 
cent of the deficient brands and eight companies contribute 75 per cent 
of the brands showing deficiencies. In other words, 20 per cent of the 
manufacturers are responsible for three-fourths of all the deficiencies. 

It is not claimed that these deficiencies are the result of wilful at- 
tempts to defraud the purchasers, in fact, we believe this is not the case, 
but the fact remains nevertheless, that a few companies are responsible 
for the majority of the deficiencies and whether these result from pre- 
meditated plans or from poor factory management the results are the 
same and the purchaser must suffer the loss. 


*A shortage of more than 0.10 per cent of nitrogen or more than 0.20 per cent available phosphoric 
acid or more than 0.10 per cent potash is considered below guarantee. 
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In a few instances the deficiencies noted are plainly due to an error 
on the part of workmen in the factory, such as filling bags from the 
wrong pile. These, of course, are excusable and should be overlooked. 
But where every sample of some particular brand is found to be below 
guarantee, not only in one ingredient but in two and sometimes all 
three ingredients the deficiencies cannot be charged up to mistakes of 
workmen. Such a condition can only be explained on the grounds of 
poor factory management or to a desire on the part of the company to mix 
so close to the formula as to avoid overrun as much as possible. 

A summary of the inspection is given in the following table. 
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GincinnatisPlant) BOOd Cost. ote once s oe he cee one faeces 1 1 0 0.0 
Cahmibiax Guano, Corie s/o cke ose lose Pole tate ce oie wiwlelalanc 225 els elatete 9 11 5 1.9 
DEM Mie Ge (OWn osc censca nce pA noon ouDEe Sa odE sechececoanede i 45 12 4.5 
Hederal Chemical’ Coe vac sea cho do. ro terecere ovewrere leis a, Seis s eneve eels 30 65 19 (ie 
HeriilenenemiCaliC Op ciea dares istoee <,a0> co nche eho she,’ «ce bkoue ancl abierere 2 2 0 0.0 
Gleaner Clearing House Association. .........0..0ccccsccee% 8 10 2 0.8 
Holland-Stnowis Sugar. Com. s 265 scinciee crstaicie clvoc eet eamtecle 2 2 0 0.0 
Independent) PackersjHertilizer Co... a.iho. + cere ere oars oes ne <) 10 36- 11 4.1 
International Agricultural Corporation.................... { a an a ee 
Maree mC Hemi cal COs coy ercestdaiacs a nie.t cle c ereks ei Sa) tates) Pk odes eae 12 52 11 4.1 
MWrornis:& Comet. Anse shoo thie chia aio Rata a ee ol vebiaieascs ets 8 1 if 0.4 
NahonalePlantyHOOd CON cs acc2 5 3 craeocacie tard orcs aime a valleteiare rs tae 1 2 0 0.0 
Naturale G WAN ONC Ome a trecs ceases Sisl cloterer ee ae mine one a cakes ble 1 1 0 0.0 
WittratevA ren CiesiCOk! Oyo iieycue ciate vce cate ane adasstens, Wists iste Baaks cies 1 0 0 0.0 
ipacitienMannrerdé Mertilizenr COz srecscac soo o.cckere cers eceisin revere one 1 3 1 0.4 
Packers HertilizeriCO s scie ccc eile nce. Sleuete oa tol ereranehe mvesdteiaretene ascot bas 12 34 9 3.4 
Hari ep ayiseee: © Oia «crave yatere <.ctek oy ctonecciste Wlerela seeiavalareake supie-Ooalaiele 1 0 0 0.0 
PULVELIZEdMIVIANUTO: © Ose arers ayers siden ato tron areca henle Plas bees 3 4 2 0.8 
OneeniCityowertWizen Con: sepsis chelow ero aks kab arn crete eters te 1 1 1 0.4 
Bess Royster GuanoiCOn.... cia.e cjac wee cue Nb. 4 OOIOIN © RTC ROHE 21 113 70 26.2 
Smithy AericulturalsChemical Cols eee = sae ean ose 7 22 2 0.8 
SOUS MAIS) CON 5 wteserches cote nc svedarate oie aro ONO ara nies mote 1 1 1 0.4 
SOLV AYRE LOCERS) COR ne cater opie cian Sates ee Oo a ate eb ae 1 1 0 0.0 
MS POMC Lact etree cc thct cpa ta are ciehel om GPa Joli sino ehe od tite slo aetaae 1 2 1 0.4 
J. L. & H. Stadler Rendering & Fertilizer Co................ 11 29; 0 0.0 
IVICHOLAB IS Wicke else cite hen oiers ofthe note teas dale dl bbistaiola nates 1 1 0 0.0 
Shia COs act aoa sive sistas cores ays SSE CHER OA OC Do nS 24 86 32 12.0 
WitrintianCarolnavGnemical GO). -.. Moto aco utie doloma tilde shee 19 42 a 2.6 
uv oaa ver (Tov 4 Ok CLOyE ean eet ecy are tare, teas eee NE Sipe hee en ae oe oe 2 1 1 0.4 
ELLOS VR VIOLCO LL Bei era a A wee oe er een, ots took, ocak 1 1 1 0.4 
WALicHetsHerbilizer Gos Ns cee acti kere ae ee 6 13 5 1.9 
| 374 1,083 267 100.4 
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FERTILIZER STATISTICS. 


The following table shows the amount of fertilizer used in the State ~ 
for three years 1913, 1917 and 1919, as determined from the sales reported 
by the manufacturers. It will be noted that in the seven years, from 
1913 to 1919 inclusive, there was an increase of 107 per cent. The great- 
est increase took place in 1917 and prior thereto, as in the past two 
years the increase has been a little less than 13 per cent. 


Year Spring Fall Total 
; tonnage. tonnage. tonnage. 
GINS ehh aeacc ae ence orm ore aie et eres Sane eRe RE eh eRe ern 28,166 21,642 49 ,8)8 
1917 aM eat el ap al seo one veiw Ners fai ei eid cawel a av Fiowe eum ola rel eters etatele el suae/siacenelte 46 , 369 45,086 91,455 
EO). Hao Bocran doe se MO eee Sen eee ae ee Cima cern 52 , 582 50,682 103,254 


HIGH GRADE FERTILIZERS MOST ECONOMICAL. 


Since the outbreak of the great war there has been a very great change 
in the character of the fertilizers offered for sale in the State. Previous 
to that time brands containing 2 per cent ammonia, 8 per cent available 
phosphoric acid and 5 to 10 per cent potash were very common. How- 
ever with the beginning of hostilities importation of potash salts ceased 
and in order to conserve the supply then on hand the percentage sup- 
plied in fertilizers was reduced to 8 per cent as the maximum and in 
many brands it was eliminated entirely. During this time the cost of 
the potash advanced from $1.00 per unit to $8.00 or more as the upper 
limit. This began to stimulate local production of potash and the price 
has gradually receded to $3.00 per unit. At the same time the demand 
for nitrate of soda for the manufacture of war munitions and sulfate of 
ammonia for refrigeration purposes caused the price of ammoniates to 
advance to a point more than double the former price. 

This scarcity of ammoniates and potash and the desire of the manu- 
facturers to meet the popular demand for lower-priced fertilizers has 
been responsible for the appearance of several brands containing only 
one-half per cent of ammonia and potash respectively with varying 
amounts of phosphoric acid. . 

All this time the cost of manufacturing fertilizers has been steadily 
increasing owing to increased wages, freight rates, cost of bags, ete. 
Consequently, by cheapening the quality of the fertilizers with a corre- 
sponding lowering of the price per ton, the actual cost of the plant-food 
has been increased. 

For example, suppose a farmer were planning to use 4 tons of a 14-8-1%4 
fertilizer on oats in the spring. The manufacturer’s price of this brand 
is $30.25 to which should be added about $2.50 per ton as the dealers 
profit. The total cost of the 4 tons would therefore be $131.00. The 
same amount of plant-food could be obtained in one ton of a 2-12-2 fer- 
tilizer and one ton of 20% acid phosphate which would cost $47.00 and 


’ 
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$31.25 respectively plus $2.50 per ton as the dealers profit, or a total of 
$83.25. The saving, therefore, in using the two tons of high grade fer- 
tilizers would be $47.75. In addition there would be the saving in the 
cost of handling only two tons of fertilizer instead of 4 tons. This 
alone, would pay for the cost of mixing the 2-12-2 fertilizer with the 
acid phosphate. 

This saving is effected principally by a reduction in the overhead ex- 
pense for it costs just as much to mix one ton of the 14-8-14 fertilizer 
as one ton of the 2-12-2 fertilizer. A tremendous saving could, there- 
fore, be effected if the farmers would purchase their plant-food in the 
higher analysis fertilizers. It has already been stated that 103,264 tons 
of fertilizer were used in Michigan during 1919. This amount could, 
unquestionably, be reduced by 25,000 tons without reducing the amount 
of actual plant-food if the farmers would buy only high-grade fertilizers. 
This would mean a saving of more than $450,000. During the past two 
years there has been considerable agitation from various sources, toward 
the use of higher grade fertilizers, but very little will be accomplished 
along this line until the farmers themselves demand such fertilizers. 

In the following table is shown a list of fertilizer formulas varying 


-from very low to high-grade with the manufacturers price and the per- 


centage of this required to cover the overhead expense. 


Per cent 
Formula. pvitiolesele required for 

= ; overhead. 
ST A Aig oe ie, eerie 2 eR Samat A ee ir, SN ee nea $30 25 62 
SLU LO ace Nye ans ery ag tae, Or eneTeT ae ae cre aah BIR ORRIN TEA Sa abana cal ep ollalle na ore 33 50 56 
RS Lyd Sa cc Syd) RM Nenenicy arate 3 con ht KT GR erecAy AE TSS CUO ode Me isle ea see eda ete 34 75 54 
eyelet a Woke oles Tre gta bas ares AD Le ones errs k Lee ese fade tare RO Os Bead ois BUR ayer igede lebaceieasud é oo 25 53 
De Fee Ne pae tesla cts av hcvate bene Geis alate ee alae abe ardes Fae e ead Clee Bates Ble aod 52 
Li 1i( Vy ey pens ace ee as ou cee cara Aaa te RL oi tae te ie Se Ame ea 36 50 51 
Le a OCTECICRE RE: ORE AOD Ethrane He EP Reon ie cs ee Ate ae 37 75 50 
DEA OE retckonayeteis cod ohare se Sighs, aiecehe, = etenc a aca oot ese @iermeeas, wuss Mie teetia oer 39 50 47 
Sma baal MR RAM ee Oe at ee ok AE A ee ee ae eee Saeed he eae an 40 50 46 
Pe Rte Reo SSE ODIO ES Cer Oe ORE Ce Ae ore Ce S oe ee 41 25 45 
DO de GOR BIOS ENCE RETO IO ICI RE CR TERRES CHIE COE AS EATER cae e's 43 50 43 
ee MeO Meena eteticare ss tapema seals pes ober capes reset an eeae Meds! <u such Peles PM Suk SLT ise wane okewdaras dete 46 50 40 
Pi Aree ee 9 Bele a S Se RTs ee Si A Ra te Fen a Sets ae 47 00 40 
DAP ere RENE EES CCRT GS CRONE CRT MR TCT ORT TEA a et Lee ee Tr te 50 00 38 
Pe eS e6 EiCaCNS FICS CICS OL PE DIIO OIO CRC CRRA ICRC oe EI ee iit on es Recs o2n20: 36 


It will be noted that with the low grade (14-8-14) formula, the over- 
head expense constitutes 62 per cent of the wholesale price while with 
the high-grade (2-8-5) the overhead constitutes only 36 per cent of the 
purchase price. As the actual value of the fertilizer increases the lower 
becomes the overhead percentage. In other words, with the low grade 
fertilizers the overhead or manufacturing cost is more than the plant- 
food itself is worth while with the higher grades the value of the plant- 
food is considerably more than the overhead expense. In purchasing 
fertilizers, therefore, it should be the aim of the buyer to secure just 
as much of the desired forms of plant-food per ton of fertilizer as possi- 
ble and reduce the per acre application to comply with previous prac- 
tice. For example, it would be much more economical to use 100 Ibs. 
of 20% acid phosphate or 125 lbs. of 16% acid phosphate per acre than 
200 lbs. of 10% acid phosphate, as the following figures will show: 
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200 lbs. 10% Acid Phosphate costs ............. $4.75 
100 lbs. 20%, Acid Phosphate costs .............. 3.12 
BaVilie: PEPNAGre). 5.5.15 wisps, ais bieloereke lore Ses $1.63 
200 Ibs: 10% Acid. Phosphatescosts’ 522.46 oa. ae $4.75 
125 lbs. 16% Acid Phosphate*costs .............. 3.54 
Saville Per raere (sick Sie. soe shee cee ees p1.21 


Exactly the same amount of available phosphoric acid is contained in 
100 Ibs. of 20% acid phosphate or 125 lbs. of 16% acid phosphate as 
in 200 Ibs. of 10% acid phosphate and the saving in one case is $1.63 
and in the other $1.21. Still some farmers continue to use 10% acid 
phosphate because it is cheaper per ton. 

In these times when labor is scarce and very expensive the farmers 
should endeavor to produce the maximum amount per acre. The judic- 
ious use of fertilizers will help toward this end and careful buying will 
have much to do with the amount of profit derived from the use of 
fertilizers. 


EXPLANATION OF TABLES. 


The results of analysis shown in the following tables are arranged 
by manufacturers, in alphabetical order. Those found below guarantee 
are printed in bold-face type. 

Nitrogen. It will be noted that the results under this heading are 
divided into four columns. The column headed “As Soluble” shows the 
amount of nitrogen that is soluble in water. This would include all 
nitrogen present as nitrate of soda, sulfate of ammonia, cyanimid, ete. 
This portion of the nitrogen is considered to be immediately available. 

The second and third columns together represent the nitrogen that 
is insoluble in water. This insoluble nitrogen is separated into “active” 
and “inactive” nitrogen depending upon its reaction with an alkaline 
solution of potassium permanganate. When the amount shown “as ac- 
tive insoluble organic” is greater than that shown “as inactive insoluble 
organic” the whole insoluble nitrogen is considered to be of good qual- 
ity. In other words, it has been derived from some high-grade material 
possessing a high rate of availability or the material used has been 
treated in such manner as to render it largely available. If, on the 
other hand, the amount of nitrogen shown in the “inactive” column is 
greater than that sbown in the “active” column then the insoluble 
nitrogen is considered to be low grade with a low rate of availability. 
When the insoluble nitrogen constitutes a small percentage of the total, 
its rate of availability would, of course, be of small consequence. But, 
where the “insoluble nitrogen” constitutes a considerable portion of the 
total, as is very often the case, then, its rate of availability is an im- 
portant factor. 

Since nitrogen is, by far, the most expensive plant-food ingredient in 
fertilizers, more attention should be given to the results printed in the 
following pages under this heading and when purchasing nitrogenous 
fertilizers preference should be given those companies that show ‘the 
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insoluble nitrogen in their mixtures to be derived from high-grade 
materials. 

The fourth column shows the total amount of nitrogen in the sample. 
It is equal to the sum of the first three columns. 


Phosphoric Acid. Three divisions are included under this heading, 
designated as “total,’ “insoluble” and “available.” The “total” phos- 
phoric acid includes all of this ingredient in the sample. The “insoluble” 
phosphorié acid represents that portion that is unavailable and the 
“available” phosphoric acid, is, as the name implies, readily available. 
The available phosphoric acid represents the difference between the total 
and insoluble phosphoric acid. 


Potash. The results shown under this heading are those soluble in 
water as required by the law. Water-soluble potash is, of course, 
readily available. 
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DIRECTIONS FOR MAKING A GOOD FLAVORED CIDER 
VINEGAR. 


Special Bulletin No. 98 


1. Use varieties of apples (see page 504, also tables II and III) the 
cider from which will read at least ten per cent. sugar on the sacchari- 
meter scale (see pages 500 to 502, also table I, p. 505). 

2. Observe cleanliness throughout the whole cider and vinegar-mak- 
ing process. Use clean sound fruit (see page 505). Use a clean cider 
press, catch and store the juice in thoroughly cleansed containers (see 
page 506). 

3. Fill the cider barrel so as to furnish optimum air conditions (see 
page 506) for the growth of the yeast which is first concerned in the 
vinegar fermentation, (see page 499). 

4, The first stage of the vinegar fermentation will now start (see 
page 499) but it can be more readily controlled if a pure culture of a 
“selected yeast is added as a starter (see pages 495 and 512). 

5. The temperature at which the barrel is placed should also be 
favorable to the growth of the yeast (see pages 506 and 507). 

6. When the alcoholic fermentation is over (see page 499) as will be 
noted by the cessation of gas formation and a drop in the percentage 
of sugar (see pages 499 and 500), rack or siphon off the “hard” cider from 
the dregs (see page 508) into a clean barrel. 

7. Prepare the barrel, observing ideal conditions as nearly as possi- 
ble (as illustrated in Fig. 5, page 507) and either add good strong cider 
vinegar containing “mother” (see page 513) or preferably, inoculate with 
a pure culture of vinegar bacteria (see pages 512 and 513). 

8. Observe the air (see pages 499, 506, and Fig. 495) and also the 
temperature requirements (see pages 506 to 511) for the optimum develop- 
ment of the vinegar bacteria. 

9. Be careful not to disturb the film of acetic bacteria forming on the 
surface of the alcoholic liquid or the result may be disastrous to the 
further formation of the vinegar acid (page 511). 

10. When sufficient acid has formed (see page 497 for Michigan stand- 
ard and page 508 for time necessary) vinegar should be so treated and 
stored (see pages 508 and 509) that the acid cannot be destroyed by un- 
desirable micro-organisms (pages 511-512) or by the vinegar bacteria 
themselves (page 511). 

11. Vinegar may be made from other substances with success (pages 
497, 498, to 518). 


APPLICATION FOR PURE CULTURES OF VINEGAR YEAST 
AND BACTERIA. 


SHOW THIS TO A NEIGHBOR. 


Dales vc. cease ae es eee 
IATNIE CE Meee cuetal gh aE wages Wate ts ROR OTE, Sisahal ode ioneuatts seca steep gs Je aks eee 
POSIMOIMCES ie) ear ee hte ns wee COUNTY Se: se ee 
BELO U as ee ars Weare beat PS Ats Gee analy a tdseheke cone ee ete eee FE ODD: teehee 


I desire to cooperate with the Bacteriological Laboratory of the Mich- 
igan Agricultural College in its attempt to produce a better vinegar and 
to overcome losses by off-fermentations. 


I will endeavor to, 1. carry out instructions carefully, 
2. observe all changes accurately and, 
3. report these changes and results 


as soon as the fermentation is completed by filling out the “Report 
Blank” sent with the cultures and returning it to the Bacteriological 
Laboratory. 


Rropablerdatevol sing -Culturesie. 3.4. cic s bs ohstesn ere wees eteictos Lone 

(Yeast cultures should be ordered one to two weeks before fruit juice 
is expressed; cultures of vinegar bacteria should be ordered as soon as 
the alcoholic fermentation is over.) 


1S cS) Ue eg eo yeast cultures to control the alcoholic fermenta- 
tion, the first stage of vinegar production, and............ cultures of 
vinegar bacteria to control the acetic acid fermentation, the second and 
last stage of vinegar production. 

One culture each of yeast and vinegar bacteria is sufficient for a barrel 
two-thirds full of freshly expressed fruit juice. If the alcoholic fermen- 
tation is over (as evidenced by the cessation of foaming) a pure culture 
of vinegar bacteria alone will be sufficient. 

A nominal charge of 25 cents per culture is made to cover cost of 
material and shipping. No amount less than a single culture will be 
sent. Two or more cultures will be forwarded at 25 cents each. 


Enclosed find $........ Send money preferably by money order. 
No stamps accepted. 
Address this application when filled out in a sealed envelope to the 
BACTERIOLOGICAL LABORATORY, 


MICHIGAN AGRICULTURAL COLLEGE, 
East Lansing, Michigan. 


VINEGAR. 


ZAE NORTHRUP WYANT. 


Definition: Vinegar is a condiment produced by the successive 
alcoholic and acetic fermentation of a watery solution of sugary or 
starchy substances by certain yeasts and bacteria. 

The Michigan Dairy and Food Laws (1917) define vinegar as fol- 
lows: (Act No. 384, Session Laws 1913), paragraph 67, section 2: “The 
word ‘vinegar’ as used herein is limited to a water solution of acetic 
acid derived by the alcoholic and subsequent acetous fermentations of 
fruits, grain, vegetables, sugar or syrups, and if not distilled must carry 
in solution the extractive matter derived solely from the substances 
indicated on the label as its source.” 


Raw Materials: Vinegar may be made from practically all fruits, as 
apples, pears, peaches, apricots, plums, prunes, grapes, cherries, cur- 
rants, berries of most all kinds, oranges,. pineapples, etc.; from grains, 
such as barley, rye, wheat, corn, in fact any cereal whose starch may be 
converted to malt sugar; from vegetables, such as sugar beets and 
tomatoes; from cane, beet, maple, etc., sugar and syrups, molasses, and 
honey; and from sweet whey. On the farm, many of the above products 
that would otherwise go to waste may be utilized in this way. 

Vinegar from most of the above-mentioned raw materials is recog- 
nized and defined by state law. These sections of the law are given 
here as many fruit or grain growers, maple syrup makers, bee-keepers, 
and the like may have a large excess of raw material, or a quantity of 
waste that can be utilized in no other way, and they should be familiar 
with the requirements of the law if they wish to sell their product. 


Cider vinegar: Paragraph 68, Section 3 of Act No. 384: “No vinegar 
shall be sold or exposed for sale as apple or cider vinegar which is not 
the legitimate product of pure apple juice. The term ‘cider vinegar’ as 
used herein shall be construed to mean vinegar derived by the alcoholic 
and subsequent acetous fermentation of the expressed juice of apples, 
the acidity, solids and ash of which have been derived exclusively from 
apples, and which contains not less than four per cent of absolute acetic 
acid. Cider vinegar which during the course of manufacture has de- 
veloped in excess of four per cent acetic acid, may be reduced to a 
strength of not less than four per cent, and cider vinegar so reduced 
shall not be regarded as adulterated. Every manufacturer or producer 
of cider vinegar shall plainly brand on the head of the cask, barrel or 
keg or other container of such vinegar, his name, place of business and 
the words ‘fermented cider vinegar,’ and no person shall mark or brand 
as cider vinegar any package containing that which is not cider vinegar. 
Any vinegar sold or offered for sale shall be marked or branded plainly 
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upon the package or container from which it is sold and also on the 
original package or container in which it is sold or delivered, in a man- 
ner to show its true character and source.” 


Sugar vinegar: Paragraph 69, Section 4 of Act No. 384: “AII sugar 
vinegar sold or exposed for sale as such shall be strictly and distinctly 
fermented from sucrose, molasses or refiner’s syrup.” 


Malt vinegar: Paragraph 70, Section 5 of Act No. 384: “No vinegar 
shall be sold or exposed for sale as malt vinegar which is not fermented 
strictly and distinctly from barley malt, or cereals whose starch has 
been converted to malt.” 

The rest of the state law which is pertinent follows: 

Par. 71, Sec. 6: No vinegar shall be sold or exposed for sale in which 
foreign substances, drugs or acids shall have been introduced. No vine- 
gar shall contain any artificial coloring matter, and all vinegar shall 
have an acidity of not less than four per cent by weight of absolute 
acetic acid. If vinegar contains any artificial matter, or less than the 
required amount of acidity, it shall be deemed to be adulterated.” 


Fig. 1. Photograph of a model of a yeast showing its development during fermentation: A, new yeast 
cell just budding; B, bud has enlarged nearly to size of parent cell; C, colony formed by budding 
yeast cells; D, old yeast cell has become spherical and spores have formed within. The cell is now 
called an ascus; E, liberated spores, the center one beginning to germinate; F, the cell formed 
from the germinating spore has budded and rebudded and another colony will soon be formed. 

In the active alcoholic fermentation the yeasts will be found in stages A, B and C only. 


Par. 72, See. 7: “All vinegar made by fermentation and oxidation 
without the intervention of distillation, shall be branded ‘fermented’ 
vinegar, with the name of the fruit or substance from which such vinegar 
has been made.” 

Par. 738, Sec. 8: “AIi vinegar made by acetous fermentation of dilute 
distilled aleohol shall be branded ‘distilled’ vinegar, together with the 
name of the substance or substances from which it is made, and all 
vinegar made wholly or in part from distilled vinegar shall be con- 
spicuously labeled ‘distilled vinegar.’ ” 

Par. 74, Sec. 9: “Whoever violates any of the provisions of this act 
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shall, upon conviction, be punished by a fine of not more than two 

hundred dollars or imprisonment in the county jail not to exceed six 

months or both such fine and imprisonment in the discretion of the 

court.” | 
THE VINEGAR FERMENTATION. 


The vinegar fermentation is in reality two distinct fermentations, 
one following the other. The first, the formation of alcohol from sugar 
is accomplished by alcohol-producing yeasts of which Saccharomyces 
ellipsoideus is the best example. These yeasts change the sugar into 
alcohol according to the following chemical equations: 


Sacch. 
CH Ora -+ H,O + ellipsoideus = 26 EE OR 
Complex sugar -+ Water + Yeast == Two simple sugars. 


Then the simple sugars are changed into alcohol as follows: 


Sacch. 
©, 0% +. ellipsoideus =_ 2C,H;0H ++ 2CO, 
Simple sugar -+- Yeast = Alcohol -+ Carbon dioxid (gas). 


The sugars in most fruits and in honey are largely simple sugars, 
while the sugars derived from grains, cane sugar, syrups and molasses, 
from sugar beets, and from maple syrups, consist largely of complex 
sugars. 

Besides sugar, of which the solids in cider largely consist, the chemi- 
cals represented by the acidity and ash just mentioned in the state law, 
are quite necessary for the yeast to carry on the alcoholic fermentation 
as also they are for the subsequent acetic fermentation. The acidity of 
cider is due mainly to malic acid, which serves to check the development 
of putrefactive bacteria. The ash, consisting largely of potassium salts 
and salts of other minerals, furnishes the mineral elements which are 
as necessary to microbial as to human foods. For the best results 
this first stage, i. e., the alcoholic fermentation should be kept rigidly 
separate from the next stage in vinegar formation, the acetic fermen- 
tation. 

The second fermentation in vinegar production, the formation of 
acetic acid from alcohol, is accomplished by the vinegar bacteria, of 
which Bacterium aceti is the most prominent type. These vinegar 
bacteria of which the “mother of vinegar” consists largely, need the 
oxygen of the air in order to change the alcohol into acetic acid, as 
is shown by the following chemical equations: 


C.H,OH -+ O; -+- Bact. aceti 
Alcohol -+ Oxygen + Vinegar bacteria 
(air) 


CH.COOH+ H,0 
Acetic acid ++ Water. 


Yield of Vinegar: In these fermentations 100 parts of sugar in the 
juice should produce theoretically about 51 parts of alcohol; that is, 
about half as much alcohol by weight should be obtained as there was 
sugar in the juice. In actual practice only from 45 to 47 per cent is 
obtained because some of the sugar is used by Sacch. ellipsoideus and 
other microorganisms for purposes other than alcohol production. 


500 STATE BOARD OF AGRICULTURE. 2 


In the conversion of alcohol into acetic acid 100 parts of alcohol 
should yield theoretically 130 parts of acetic acid, but less than 120 
parts are actually obtained because certain other yeasts and bacteria, 
which are quite sure to be present, also use alcohol as food. 

Thus for every 100 parts of sugar present in the original sugary solu- 
tion under favorable conditions, 50 to 55 parts of acetic acid should be 
obtained. So if a vinegar containing 5 per cent acetic acid is desired, 
the fermentation should be started with at least a 10 per cent sugar 
solution, while for a 4 per cent acetic acid content (Michigan standard) 
the sugar solution (fruit juice, etc.) must contain at least 8 per cent 
sugar. (See Table I.) : 


ae 


Fig. 2. Photograph of Vinegar Bacteria. Magnified 2,000 times. These bacteria secrete a gela- 
neue material which binds them together and produces the membrane known as ‘‘mother of 
vinegar.”’ 


IMPORTANT POINTS IN VINEGAR MAKING. 


Use of a saccharimeter: In order to know that the sugar in the freshly 
pressed fruit juice, freshly diluted sugar, syrup, molasses, honey, ete., is 
of sufficiently high percentage to make ultimately vinegar of market 
standard, it is necessary that a saccharimeter or hydrometer for sugar 
be used. This is merely a hydrometer, reading directly in percentages 
of sugar, and is indispensable if you wish to start vour vinegar right. 

Brix or Balling’s hydrometers read directly in percentages of sugar 
but Beaumé’s hydrometer scale readings are somewhat different so if 
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it is possible to obtain only the latter type of hydrometer, Table I may 
be consulted for obtaining the actual percentage of sugar. For cider a 
Brix hydrometer reading “from 0° to 30° is desirable. A medium grade 
Brix hydrometer for sugar costing seventy-five cents is listed as No. 
7774 in the catalog of the Central Scientific Co., Chicago, Illinois. A 
hydrometer jar for use with the hydrometer is No. 3650E at fifty cents. 
As the hydrometer readings are not accurate unless read at the tempera- 


Fig. 3. How to use the Brix Saccharimeter or Hydrometer for Sugar. The hydrometer reading is 
about 13.5° Brix or 13.5 per cent. came sugar. ‘The saccharimeter should not touch the side of the 
cylinder when read. 


ture for which they are graduated, a reliable thermometer is indispens- 
able. No. 13430 thermometer having both the Centigrade and Fahren- 
heit scales, listed at $1.80 will be very useful in other capacities. The 
cider to be tested for its sugar content must be cooled down or warmed 
up to the degree Centigrade or Fahrenheit for which the saccharimeter 
is regulated. This temperature will be stated on the hydrometer. 
Directions for using a saccharimeter or hydrometer for sugar: After 
regulating the temperature of the cider or other fruit juice, place it in 
a ‘tall narrow glass cylinder as shown in Fig. 38, and carefully lower 
the spindle into the solution so that the surface of the stem above the 
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liquid is not moistened. The hydrometer should float freely and not 
touch the bottom or walls of the cylinder. To read the hydrometer, bring 
the eye on a level with the surface of the solution and note where the 
true surface of the liquid intersects the scale; disregard the film of liquid 
drawn up around the stem by capillarity. For example, the true read- 
ing on the hydrometer in Fig. 4 is 20 and not 17. 


Fig. 4. Method of Reading the Saccharimeter. The reading should be taken at the bottom of the 
meniscus. The above reading shows 20 percent. cane sugar. See directions for use,{page 501. 


EXPERIMENT STATION BULLETINS. 
TABLE I 
COMPARATIVE READINGS ON THE BRIX (OR BALLING*) AND BAUME SACCHARI- 
METERS, WITH THE APPROXIMATE PERCENTAGES OF ALCOHOL AND ACETIC ACID 
WHICH MAY BE OBTAINED THEORETICALLY IN THE VINEGAR FERMENTATION. 
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to be read. 
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ling saccharimeters both read directly in percentages of cane sugar. 
e temperature at which they are 


Adapted from Table 3, Appendix, of C. A. Browne’s Handbook of Sugar Analysis (1912). 


*The Brix and Bal 
differ, however, in th 


504 STATE BOARD OF AGRICULTURE. 

Variations in sugar content of apples: The juice of ripe apples has 
been found to vary in sugar content from 7 to 15 per cent., the average 
for a large number of varieties in different states being nearly 11 per 
cent. Summer apples have been found to average the lowest in sugar 
content, winter apples highest and fall apples intermediate. 


TABLE II 


SUGAR CONTENT OF GROWING APPLES.* 
Sweet ts. Other Apples. 


Total sugar as invert. Total sugar as invert. 
Summer Apples. Winter Apples. 
Date. Date. 

Yellow Winter 

Trans- oe Paradise. os 

parent. (sweet) ‘ 
PAULO Ul ratevewenet evens leva hive chs 4.10 5.64 SUNOMG ata pepete Sevewievercevas 4.45 3.87 
PUTO shies er etenezcretoiele elere core 5.91 62045 |\ Tune SO. . soe nicicune eu eresice 4.23 3.74 
JING Daye eerae hvenevateye ee wie 6.58 Ccalr(u|l edly 2Sistae sects otebecoteteters tote 6.34 5.71 
AML y pe Ohne Sctuly ace oven ieee 6.67 We ODM) WAT PALS ir meets chemin eteten aie 6.68 5.90 
IID Pita Gr i cae 8.00 69. Ne Sept 24cey. one coe siereteve ome 7.47 7.56 
Miya as ays, sxe oe poe ee oes Sis ST MW OGCE, eh omeressree ccstete lo eierare 8.84 8.60 
Dillive i ftesvee 3 ctacizictece «siete 9.02 9.23 OCUR23 einer ted 9.63 9.60 
MUL livpr eine muses atten aie csahe 8.78 G93 MOC SOM si veienucine oolete 9.87 9.91 
RUDE den cece sate retehore are ete 9.21 O48 HNO er cise cnsherscclebstoishelcgearsts 9.36 9.74 
5 tol pO AG Te Coe Pe cre eee 8.89 8.78 

TABLE III 
MALIC ACID CONTENT OF APPLES.* 
Sweet vs. Other Apples. 
Summer Apples. Winter Apples. 
Date. we aa 27) Date. aah 
fe arly ellow inter e 
as Straw- Trans- Paradise. HENS oe 
j berry. parent. (sweet) 

JUNE ey. ac 0.295 1.38 iL 7/2 JUNE WL Gkicn .38 1.43 1.64 
ile WOES robe 0.211 1.62 ORS lvge2 Sie cteroes 0.12 0.80 0.89 
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*Tables II and III taken in part from Table VI, ‘‘Studies on Apples,’’ Bul. 94, Bur. of Chem., U. 
S. D. A. (1905) pp. 45, 46, by W. D. Bigelow, H. C. Gore and B. J. Howard. 


Mature ripe apples contain the largest amount of sugar; green apples 
contain a much smaller quantity, and over-ripe apples contain less 
sugar than ripe apples (see Table II). Contrary to the usual belief, 
sweet apples are ordinarily no richer in sugar than sour apples. They 
taste sweet because they contain less malic acid than sour apples (see 
Table III). (Malic acid is the acid normally found in apples.) Thus 
it is readily seen that the practice some amateur vinegar makers have 
of adding well or rain-water to their cider is a very poor one as the 
percentage of sugar in apple juice is rarely too high. 
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Certain varieties of apples which make an excellent cider to drink 
do not make good vinegar because of the relatively small amount of 
sugar present. 


When dilution is necessary: As a rule, however, it will be necessary 
to add water to sugars, syrups, molasses and honey to lessen the per- 
centage of sugars present so that the desired micro-organisms can grow. 
Here again a saccharimeter is indispensable. The large percentage of 
sugar which exists in the above substances as found on the market acts 
as an antiseptic toward any germ growth. 


Necessity of mineral salts for the vinegar fermentation: Any fruit 
juice or sugary solution in which active alcoholic fermentation sets in 
spontaneously and rapidly nears completion, generally contains suffi- 
cient quantities of the necessary mineral salts. Some sugary solutions, 
however, such as certain diluted syrups and honey lack certain elements, 
i. e., phosphorus and nitrogen, necessary for the rapid growth of the 
vinegar organisms. These necessary elements can be furnished by the 
addition of certain phosphates and ammonium salts. The proportions 
will be given later (p. 517). 


Selection of raw materials: In the fruit growing sections of the state 
thousands of bushels of apples and other fruits are allowed to go to 
waste annually just because it is too much trouble to gather them and 
make some use of them. This is particularly true during a season when 
prices are low owing to overproduction. Such a practice would be con- 
demned by any commercial firm as a most extravagant waste, showing a 
lack of scientific management. Much of this second-grade fruit has 
great latent possibilities. It may be expressed and made into fruit 
juice, or fruit butter, jelly, or vinegar may be made. If the fruit grower 
could realize that a large percentage of his profits would come from 
the complete utilization of his second-grade fruit, there would be prac- 
tically nothing wasted. This same principle applies also to the bee- 
keeper and the maple syrup maker. 

“Second-grade fruit” must not be interpreted to mean rotten, wormy, 
dirty or unripe fruit. The flavor of the expressed juice or vinegar 
made from spoiled or unripe fruit can not be “camouflaged,” and what 
is more, it is practically out of the question to control the fermentation, 
because of the large quantities of undesirable organisms associated with 
such a poor quality of fruit. The fruit should be first thoroughly washed 
in clean water. Besides removing the dirt, this process rids the fruit 
of a large number of undesirable germs. Fruit which has been merely 
bruised can be used, and where it is not too badly rotted, the spoiled 
portion can be cut out. 

Similarly unmarketable honey, i. e., that from brood combs, from 
hives infected with foul-brood, honey-dew honey, coniferous honey, wash- 
ings from the extractor, etc., can be utilized to good advantage in 
vinegar making. It is desirable in utilizing honey extracted from combs 
taken from foul-brood infected hives, to boil the diluted honey in order 
to destroy the germs of the infectious bee disease. These germs are not 
known to be harmful to man. 

Also maple syrup, if of unmarketable grade, i. e., of strong flavor, 
very dark, or slightly scorched may be made into very acceptable vinegar, 
for home use at least. 
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Containers and their preparation: The containers most satisfactory 
for fruit juices and other sugary solutions to be made into vinegar are 
barrels that have been tightly bunged or newly emptied ones which have 
contained whiskey or brandy, or those that have been used for grain 
alcohol. Molasses barrels and old vinegar barrels should not be used 
until they have been very carefully and thoroughly cleaned and scalded; 
this applies even to new barrels. The reason that the first-named type 
of barrels is preferable is that whiskey and brandy being distilled drinks 
are high in alcohol and this acts as an antiseptic toward most microbes 
present. At this particular period in Michigan’s history the vinegar 
maker should have little trouble in obtaining barrels of this type! 

There is perhaps no one factor which is responsible for more failures 
in farm vinegar making than the common custom of using last year’s 
vinegar barrels for sweet cider without even rinsing out the dregs of 
former years. Mere rinsing is not sufficient. They must be scalded 
thoroughly to make them fit for use. Fresh cider should never be put 
into anything but barrels which are as clean and free from microbes of 
all sorts as it is possible to make them, especially if no attempt is made 
to control the fermentation by adding large quantities of the desirable 
germs. 

Never put either “mother” or old vinegar into sweet cider. The acid 
added or produced by the acetic bacteria of the “mother” is antiseptic 
to the yeast and is most sure to check or stop entirely the alcoholic fer- 
mentation. | 

Never put any fruit juice, or vinegar into a metallic container even 
for a short time as the acid present will corrode the metal, dissolving 
some of it. Such fruit juice or vinegar will always have an unpleasant 
metallic taste, and may cause metallic poisoning when used respectively 
as a beverage or condiment. 


Fill of container: The barrel or cask of fruit juice, etc., for vinegar 
making should be filled not over two-thirds full, and placed on its side, 
bunghole up and open, for two reasons, namely: in the first stage of 
vinegar fermentation if the barrel is too full and too small a vent is 
provided, gas will probably be evolved so rapidly as to cause the loss of 
a considerable amount of the liquid; in the second stage of the vinegar 
fermentation, the acetic bacteria growing on the surface of the fermented 
liquid need a large supply of air in order to oxidize the alcohol to acetic 
acid. In either case the entrance of dust, vinegar-flies, and other insects 
should be guarded against by tacking a thin cloth over the bung-hole. 
To better ventilate the barrel for the acetic fermentation, a hole about 
11% inches in diameter may be bored in each head of the barrel along 
the upper edge (see Fig. 5.) These holes should be covered with cloth 
also. 


Temperature: Failure to put fruit juice, etc., at the proper tempera- 
ture is perhaps the one great cause of failure in vinegar-making, taking 
everything else into consideration. We will say that the average farm 
vinegar-maker uses reasonably clean fruit, press and containers. On 
his ripe fruit are always found the alcohol-producing yeasts and vinegar 
bacteria in sufficient numbers to start off the fermentation in proper 
style. The fruit ripens and is very often pressed in the early fall when 
the temperature during a considerable portion of the time, is fairly high, 
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thus allowing the alcoholic fermentation to start and proceed more or 
less rapidly at first. Then the cider barrel is generally placed in an 
‘unheated cellar, barn or outbuilding, and as the cold weather sets in, 
the alcoholic fermentation is checked and perhaps finally stops entirely. 
Because of the fluctuating temperature which becomes lower as the sea- 
son progresses the alcohol fermentation takes three to six months and 
even longer to reach completion. During this time any undesirable 
organisms present, which are favored by the low temperature, are de- 
veloping, using most of the alcohol and remaining sugar; and by the 
time the alcoholic fermentation should be complete and the acetic fer- 
mentation start spontaneously, nothing happens, as the food material 
from which Bacteriwm aceti makes acetic acid, is exhausted. The liquid 
which was originally sweet cider is nameless; it is neither sweet nor 
“hard” cider, and never will “turn” into vinegar even if a favorable 
temperature is established unless sufficient alcohol or source of alcohol 
(sugar) remains and the right micro-organisms are present; this can 
be determined only by chemical and bacteriological analysis. 


Fig. 5. Vinegar Barrel. L, surface of liquid; O, O, openings for circulation of air; F, funnel inserted 
through stopper in bung-hole, and ¢, glass tube fastened to funnel with rubber tubing, for introduc- 
ing new supplies of fermented cider without disturbing the surface film; E, glass tube to show level 
of liquid and for drawing off vinegar. Keep this plugged with cotton to prevent the entrance of 
insects. (Fig. 142 from Marshall’s Microbiology, 1917). 


The most beneficial and practical range of temperature for the yeast 
to grow and produce alcohol is between 65 degrees and 75 degrees 
Fahrenheit. At temperatures much higher, there may result a loss of 
alcohol by evaporation. Happily the same range of temperature is very 
beneficial and practical for the acetic fermentation, thus the barrels of 
“hard” cider need not be disturbed if the temperature of storage can 
be regulated within these limits. 

The yeasts and bacteria responsible for the formation of vinegar are 
plants, and like plants, must. have a favorable climate (temperature), 
proper foods (sugar and aleohol respectively) in the soil (fruit juice, 
etc.) in which they grow, and the soil must be practically free from 
weeds (undesirable yeasts and bacteria) before the desirable plants 
can grow to the best advantage. 
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Length of fermentation periods: The lower the temperature, the 
greater the length of time necessary for each of the two stages of vinegar 
fermentation. In ordinary cellar storage it takes from one to six months 
for all the sugar to become converted into alcohol. By adding a pure 
culture of yeast to the fresh fruit juice and keeping it at 65 degrees to 
75 degrees Fahrenheit, the period of alcoholic fermentation can be re- 
duced one-half or more. 

The acetic fermentation under ordinary cellar storage takes much 
longer for completion than the alcoholic; the time required may be all 
the way from a year to two or even three years. Such an extensive period 
of time is wholly unnecessary! If the acetic fermentation be controlled 
by the addition of a pure culture of vinegar bacteria and the temperature 
is favorable, market standard vinegar may be formed in a few months. 
Just recently several home vinegar makers have shortened the time of 
the acetic fermentation to about three months just by paying attention 
to these two things, inoculation with pure cultures and temperature. 
In the “quick vinegar process,” the common commercial method of 
vinegar-making, the time for the acetic fermentation is shortened to a 
few days instead of taking weeks and months for completion. This 
quick process is described briefly on pages 509 and 510. 


Storage of the finished product: When the acetic fermentation is 
complete, that is, when all the alcohol but 1 to 2 per cent has been con- 
verted into acetic acid, all bacterial and other fermentative action should 
be stopped; then it should be stored so as to prevent a decrease in acid- 
ity. As the germs which may destroy the acid need air for their develop- 
ment, it follows that a good method of storing the finished product is 
to fill the barrel or cask full of the vinegar, bung it tightly to keep out 
the air, and store in a cool cellar. 

Better still, “rack” or siphon off the vinegar and store in a clean, 
freshly scalded barrel or cask, filling, bunging, and storing it as above. 
This vinegar if drawn off carefully should be perfectly clear and of a 
more or less amber coior and will keep better than if left in contact 
with the dregs of the old barrel which consists of enormous numbers 
of living and dead yeast and bacterial cells. Racking off the “hard” 
cider into a clean barrel at the close of the alcoholic fermentation will 
eliminate these dregs to a large extent and insure a better acetic fer- 
mentation. ; 


Clarification of vinegar: Vinegar as it is drawn off from the barrel 
or cask will be nearly clear if it has been made from a clear wine. If 
vinegar of extraordinary clarity is desired for bottling purposes, how- 
ever, it will be necessary to clarify it by a special process known as 
“fining.” The principle of “fining” is the same as that of using an egg 
to clear coffee. According to Bioletti* the best results are obtained by 
using isinglass. One-half to three-fourths of an ounce is employed for 
each one hundred gallons of vinegar. 

“The isinglass is cut into small pieces and soaked for twelve to twenty- 
four hours in a little water containing acetic or tartaric acid equal in 
weight to the isinglass used. When thoroughly soft it is then rubbed 
several times through a fine sieye, gradually adding a little more water 
until a perfectly fluid liquid is obtained. This fluid is then well-mixed 


* Bioletti, Frederick I., Grape Vinegar, Bul. 227, Calif. Expt. Sta., 1912. 
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with a little vinegar and thoroughly stirred into the cask. With some 
vinegars it is necessary to add a little tannin, from one-half to one- 
seventh the amount of the isinglass used. This tannin should be added 
at least twenty-four hours before the finings.” Gelatin may also be 
used. For proportions see page 514. 

“When the finings have settled and the vinegar is perfectly bright it 
is ready for bottling. The bottles after filling and corking should be 
pasteurized by heating in a water bath to 140 degrees F. Vinegar treated 
' in this way will keep for years without deteriorating.” 


Pasteurization: After the acetic fermentation is complete, in order’ 
to prevent further fermentation changes, pasteurization is often resorted 
to before storing. This is heating the vinegar to 140 degrees F., a tem- 
perature sufficient to destroy all forms of life which would be injurious 
to the vinegar. During this heating the vinegar should not come in. 
contact with metal of any sort. In the ordinary household, only the 
highest quality, unchipped and uncracked enamelware kettles should be 
used. 

The barrels or casks in which the vinegar is to be stored should be 
clean and thoroughly scalded just previous to pouring in the pasteurized 
vinegar, filled, bunged, and stored in the manner before noted. 


THE “QUICK VINEGAR PROCESS.” 


As the acetic bacteria need air to oxidize the alcohol in cider, ete., 
it is evident that in the ordinary vinegar barrel the surface of the 
alcoholic liquid exposed to the air is very small in proportion to the 
volume of the liquid. This is the reason why vinegar made by the 
household method is formed so slowly. ’ 

In the “quick vinegar process” the vinegar generator is so constructed 
as to multiply many hundred times the area of the surface of the alco- 
holic liquid thus increasing the activity of the vinegar bacteria by as 
many hundred times. The best type of “quick process” generator is 
constructed of a slightly conical wooden vat, having two perforated false 
heads, one near the bottom and the other near the top. The space be- 
tween these two false heads is filled with shavings of beech-wood or strips 
of rattan which have been thoroughly extracted, first with water, then 
with good strong vinegar. (See Fig. 6.) Various substitutes for beech 
shavings such as corn cobs, ete., have been used with more or less success. 

When the generator is in operation the alcoholic liquid is distributed 
intermittently by some automatic device over the top false head in small 
amounts. The liquid is supplied intermittently rather than continu- 
ously so that it will not tend to run in streams in certain parts of the 
vat and thus cause a loss of acetifying surface. If the flow is too rapid 
the bacterial film is washed down from the upper part of the mass of 
beech shavings and only the lower part is effective. 

On the surface of the shavings, the vinegar bacteria grow in a thin mem- 
brane and as the fermented liquid trickles in a thin film over the bac- 
teria, the alcohol is rapidly oxidized to acetic acid. 

By the time the alcoholic liquid has reached the lower false head the 
larger amount of it has been acetified. It is generally necessary to pass 
the alcoholic liquid through the same vat from two to five times, or 
through a series of yats, to change all the alcohol into acetic acid. 
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The number of passages depends upon the amount of alcohol present, the 
rapidity of the flow, the temperature, and on the perfection of the 
apparatus. 

The oxygen supplied by the entrance of air through a row of holes 
bored in the vat below the false head, passes upward through the mass 
of beech shavings to replace the air heated by the fermentation, thus a 
continuous circulation of air is insured. 
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Fig. 6. ‘‘Quick Vinegar Process’? Apparatus. V, mass of beech shavings over which the alcoholic liquid 
runs from H; H, false head with numerous small holes and threads for distributing the Hae slowly 
and equally; E, automatic trough for supplying the fermented liquid L, intermittently: O, openings 
for the entrance and exit of air; a, direction of arrows accompanied by a or L denotes the direc- 
tion of passage of the air or liquid respectively; the thermometer inserted in the side of the gener- 
pipieatt ee the temperature to b? read and regulated. (Fig. 143 from Marshall’s Microbiology 


The temperature must be kept close to 30° C. (86° F.) If it is too 
high, alcohol evaporates, often 15 to 20%, or even 30%; if too low, 
acetification is checked. The temperature is regulated by carefully ad- 
justing the number, size and location of the holes through which the 
air passes upward. ; 

Thus it is readily seen that the success of the quick vinegar process 
in brief depends upon furnishing sufficient surface to the vinegar bacteria 
that their oxidizing action may be exerted to its fullest extent upon the 
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largest possible amount of alcoholic liquid. In this way a certain vol- 
ume of alcoholic liquid is changed into strong vinegar in a few days, 
which otherwise would take weeks and months, perhaps years to accom- 
plish. ; 


VINEGAR “DISEASES.” 


Off-fermentations: As has been before mentioned, the raw materials, 
e. g., fruit juices, etc... may often not “turn” into vinegar. This is 
probably due to “off-fermentations” produced by microorganisms. The 
only fermentations that should take place in vinegar-making are the 
yeast fermentation by which the sugar is changed to alcohol, and the 
bacterial fermentation by which the alcohol is changed into acetic acid. 
Other fermentations may occur before, during, or after these and are 
all to be avoided as harmful. 


Mycodermae: If a fruit juice or other liquid strong in alcohol is left 
‘with its surface exposed to the air, it will usually in a few days be 
covered with a dull whitish film, thin and smooth at first but gradually 
becoming thicker, and finally rough and heavily wrinkled. This is 
the growth of yeast-like microorganisms of a type called Mycoderma vini, 
which develop only on the surface in full contact with the air, attacking 
the acid and alcohol, changing it all finally to water and carbon dioxid 
(gas), thus destroying the possibilities of vinegar ever being formed. 

If this growth begins to form, it may be checked merely by the 
addition of a large quantity of a pure culture of acetic bacteria; the 
most sure method, however, is to draw off the vinegar, scald out the 
barrel thoroughly, heat the vinegar to 140 degrees F. to destroy the 
Mycoderma (only the best unchipped enamelware kettles should be 
used), return the vinegar to the barrel and when cool inoculate with a 
pure culture of acetic bacteria. 


Acetic Bacteria: A film will often be formed on fermented fruit juices, | 
etc., especially those low in alcohol, which is thinner, smoother, and more 
or less glistening, consisting of bacteria. These are the acetic bacteria 
themselves. Because of the low alcohol content the acetic bacteria can 
manufacture only a limited amount of acetic acid, but still needing more 
food they oxidize this acid into useless carbon dioxid and water, and 
again no vinegar is formed. 

If this film is disturbed or becomes heavy on account of age, it sinks 
to the bottom of the liquid and there forms the slippery leathery mass 
familiarly known as “mother of vinegar.” In this mass at the bottom 
of the liquid the bacteria are deprived of the oxygen of the air, and can- 
not therefore continue to manufacture acetic acid; then other germs may 
destroy it, producing substances of disagreeable tastes and odors, and in 
time cause putrefaction and destroy the flavor entirely. The sinking of 
the film may be prevented by floating it on a clean splinter of wood, or 
if the size of the bung permits, a little raft may be made. Nails should 
not be used in its construction. 

Liquids low in alcohol are the result of the lack of sugar which may 
result from the use of unripe fruit; of ripe fruit low in sugar content; 
from a too great dilution of the sugary solution (honey, syrups, and the 
like) ; or from the presence and rapid growth ef germs other than the 


512 STATE BOARD OF AGRICULTURE. 


desirable ones which also use sugar as food, and are favored by low 
temperatures. 


Other bacteria may produce injurious changes at the beginning before 
the vinegar bacteria have taken possession of the liquid. Their action 
is prevented by either adding 10 per cent of good vinegar, or by prompt 
starting of the acetic fermentation by means of a vigorous culture of 
vinegar bacteria. 

Injurious bacteria may also attack the vinegar towards the end of the 
fermentation, producing putrid odors. These bacteria are prevented 
from exerting a harmful effect by promptly removing the vinegar to the 
storage casks as soon as the acetic fermentation is complete, by pasteur- 
izing it at 140 degrees F., or by running it into barrels in which a stick 
of sulphur has been burned. 


Controlling the vinegar fermentation: The vinegar fermentation is 
usually left to chance by the amateur vinegar maker. The commercial 
butter-maker now-a-days would quickly lose not only his prestige but his 
income if he went back to the old method of depending on chance for 
the flavor of his product. Modern commercial butter depends upon its 
uniform high quality for its market value. This is due to its uniform 
pleasant acid flavor which is produced by controlling the acid fermenta- 
tion of the cream by the addition of pure cultures of bacteria selected 
for this very purpose. 
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Fig. 7. Pure Cultures for Vinegar Making. These pure cultures are growing in sterile cider. 


3y adding pure cultures which consist of enormous numbers of the 
selected germs, so many desirable germs are added that they crowd out 
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all others. Now this same idea can be applied to other fermentation 
industries with equally good results. For example, it has been found 
that wine, a product of alcoholic fermentation, can be standardized as 
to quality, flavor, bouquet, etc., by this very process of controlling the 
fermentation with pure cultures of a wine yeast; bread, another product 
of alcoholic fermentation has long been standardized by the use of 
pure cultures of the bread yeast which are sold as yeast cakes. Thus 
it is possible by the use of good yeast cakes for the housewife to make, 
almost without fail, a bread of uniform good quality. Why not, then, 
carry out this idea in vinegar fermentation? ‘There are certain types 
of yeasts which produce much more alcohol than others out of the same 
quantity of sugar, and there are types of acetic bacteria which can 
manufacture a much higher percentage of acetic acid than others out 
of the same amount of alcohol. Why not use pure cultures of these 
best types of germs and produce a uniformly high quality of vinegar. 
Here is where the scientist comes in. The bacteriologist knows how 
to separate the good germs from the bad and indifferent ones, and 
how to grow the good germs in large numbers so that they may be 
used for a starter just as the yeast cake is used for bread-making. 
The Bacteriological Laboratory of your State Agricultural College is 
growing these pure cultures of yeasts and bacteria, for the very purpose 
of furnishing them to those who wish to make the best quality of vinegar. 
Two pure cultures (Fig. 7) one of a selected alcohol-producing yeast 
and one of selected acetic-acid-producing bacteria sufficient for a barrel 
two-thirds full of freshly expressed fruit juice or other sugary liquids, 
are furnished in order to control the vinegar fermentation. A nominal 
charge of twenty-five cents per culture is made to cover the cost of 
material and shipping. An application blank for these cultures will 
be found on page 496 of this bulletin. 


Addition of vinegar for controlling the acetic fermentation: When 
the alcoholic fermentation is nearly complete, as a rule the acetic 
bacteria which are already present start to form the film or “mother” 
on the surface of the liquid. In order to give the vinegar a good start at 
this stage of fermentation, many farmers have the practice of adding two 
to four quarts of good cider vinegar containing more or less “mother,” to 
each barrel. This practice is good or bad depending on the type of 
“mother” added. Pure “mother,” i. e., that made up exclusively of acetic 
acid bacteria, is a thin, white, glistening, gelatinous membrane that 
forms on the surface of vinegar. It seldom becomes one-sixteenth of an 
inch in thickness and should be translucent or white in color. On the 
other hand, the thick, tough, dark brown, slippery, leathery masses 
which form in vinegar and are usually regarded as “mother of vinegar” 
consist not only of acetic acid bacteria, but of yeasts and other bacteria, 
which may be actually harmful to the vinegar. It is to the harmful germs 
that the bad flavor in vinegar is due; they may also cause a partial or 
complete loss of the acid. 


OTHER VINEGAR DISEASES. 


Blackening: Vinegars, after making will often turn cloudy by the 
formation of a fine blackish precipitate on exposure to the air. This 
may be due to an oxidase which may be checked by adding 2 to 5 oz. 
of potassium metabisulfite per 1,000 gallons of vinegar. 
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It may also be caused by placing the vinegar in insufficiently cleaned 
new casks from which it extracts tannic substances which blacken on 
contact with the air. Contact with iron has the same effect. The acetic 
acid attacks the iron, and forms colorless iron salts which change to 
dark-colored iron salts on exposure to the air. 

The tannins may be removed by treatment with gelatin (1 to 11% oz. 
soaked up in warm water and added to 100 gallons of vinegar). This 
process is called fining and is merely a means of clarification, an applica- 
tion of the same principle as that of adding egg to make coffee clear. 
When the coagulum settles the clear vinegar may be poured off, casked 
and stored as usual. 

In case of the iron salts, the vinegar should be well aerated in order 
to change all of the colorless iron salts to the colored one, then followed 
up by the fining process. The addition of a minute quantity of citric 
acid will prevent the recurrence of the trouble. 


Animal parasites: One of the commonest and most-troublesome dis- 
eases of vinegar is caused by a nematode worm, the “vinegar eel.” These 
are minute worm-like animals which can be seen easily with an ordinary 
reading glass, and even with the unaided eye by holding the vinegar 
before a bright light in a small glass. 

They may be found in the vinegar barrel at almost any stage of the 
vinegar fermentation, sometimes even when the acidity is very high. 
They collect most numerously around the edges of the liquid and on the 
surface film and interfere with the acetic fermentation by destroying 
this film and causing it to sink. When numerous they are not only 
disgusting in themselves but their dead bodies undergo a putrid fer- 
mentation that may completely spoil the vinegar. 

They are easily removed from the finished vinegar by filtration followed 
by pasteurization or fining, or by the addition of potassium metabisul- 
fite. They are hard to control in the barrel. An infected barrel or 
cask should be emptied as soon as discovered, washed with boiling water 
and heavily sulfured. The source from which vinegar eels first come 
is generally river or surface water. 


Vinegar mites are tiny animals belonging to the spider family. They 
often accumulate in moist places around the vinegar barrels and may 
even enter them, spoiling the vinegar if they are numerous. They can 
be destroyed easily with hot water and prevented from entering the 
casks by painting a ring of turpentine or kerosene oil around the 
openings. 


Vinegar flies are also often troublesome, especially in warm weather. 
They breed around the openings of vinegar containers and wherever they 
find vinegar exposed to the air. If numerous, the maggots they produce 
may get into the vinegar and deteriorate its quality considerably. Cleanli- 
ness, and avoiding the spilling of vinegar and the leaking of casks are 
the methods of control. The openings of casks should be covered by 
tacking a thin cloth over them. This keeps out dust and dirt with their 
attendant micro-organisms, as well as insects. 


FRUIT VINEGARS. 


Apple or cider vinegar made from apple wine, popularly known as 
“hard” cider, needs no introduction nor further discussion as this is 
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the common farm vinegar of Michigan and its problems are dealt with 
fully in this bulletin. For profit apples should be expressed with a 
power press. With a hand press only 2 gallons of juice could be secured 
at the Virginia Station, while with a power press 4 gallons were obtained. 


Grape or wine vinegar: Michigan has many vineyards; many of the 
grapes grown are unsuitable for marketing and can be converted into 
excellent vinegar. Such vinegar can be sold at a profit and at a price 
which formerly compared well with that of grape wine. On the open 
market grape vinegar can compete with other kinds when quality is con- 
sidered. 

Good grape vinegar cannot be made from moldy or decayed grapes. 
Its manufacture requires the same knowledge and care as with apple 
vinegar, and it can be successfully produced on a small scale for domestic 
purposes. 

The quantity of vinegar obtained from various kinds of grapes differs 
due to the fact that the quantities of stems, seeds, skins, and fermentable 
sugars vary with each kind of grape. It has been found at the California 
Agricultural Experiment Station that one ton of grapes of 20 degrees 
Balling (20 per cent. sugar on Balling’s saccharimeter) should yield 
on the average 135 gallons of: vinegar of 9.8 per cent. acetic acid. 

White wine vinegar, a light yellow vinegar, is generally recognized 
as the most superior of all vinegars as to flavor and bouquet. This vinegar 
is made from white wine, which is the result of the alcoholic fermenta- 
tion of either the pulp alone of purple or red grapes, or of the whole 
fruit in the case of the white grape. The color of wine vinegar made 
from red wine is also red, due to the fermentation of the whole grape. 

Of course, a fine quality of grape vinegar cannot compete in cheap- 
ness with that “made from distilled alcohol (the common incorrectly 
ealled “white wine vinegar” of commerce) or the numerous waste prod- 
ucts which at present are the source of the main bulk of the vinegar 
found in commerce,” but it most certainly excels it in flavor and bouquet. 
If grape vinegar “is to be produced at a profit, it must be made intelli- 
gently, and in such a manner as to produce and preserve those qualities 
to which it owes its reputation for superiority over all other classes of 
vinegar.” 


Peach vinegar: In seasons of heavy crops there are available large 
quantities of sound, overripe peaches which it will not pay to market 
as fresh fruit. Particularly is this the case when hot weather causes 
the fruit to ripen rapidly. The best peach vinegar will be made of fruit 
of this type. Rotten peaches, especially if the rotten spots are left on, 
make a poor vinegar, generally low in acid, with disagreeable flavors 
and after-tastes, which darkens rapidly on exposure to the air. 

Peaches contain sufficient fermentable sugar for vinegar-making but 
they are on the average about 1 per cent. lower in their total sugar 
content than average apple juices. This, of course, results first in a 
lower percentage of alcohol, then of acetic acid than with ordinary 
cider. Average percentages of acetic acid in peach and apple vinegars 
are respectively 4.62 and 7.45 as determined by the U. S. Government. 
A large percentage of the sugars go to waste if peaches are allowed to 
rot before being made into vinegar, the sugar being used by the molds 
causing the rot. 
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Pear vinegar containing 8.89 per cent acetic acid has been made 
(Oregon Expt. Sta.) within four months from the time the fruit was 
pressed by the use of pure cultures for controlling the successive stages 
of vinegar fermentation. 


Prune vinegar of excellent quality has been made (also at the Oregon 
Sta.) containing 6.89 per cent. acetic acid. The only objection to it 
was its dark color. Undersized and otherwise unsalable prunes were 
used for the purpose. The prunes were first washed and then run 
through a home-made machine with spike-rollers which lacerated 
them. The pulpy mass was then inoculated with a pure culture 
of yeast which by causing a strong and rapid fermentation broke down 
the cell walls of the prunes, thus liberating the clear juice, which flowed 
into a receptacle below the vat. This method of securing the clear 
liquid was inexpensive and very satisfactory. A little more than 3 gal- 
lons of juice was secured in this way per bushel of fruit. Ten per cent 
of alcohol was formed in ten days, then the fermented prune juice was 
inoculated with acetic bacteria. 


Other fruit vinegars: No extensive work has been done in the U. 8. 
Government Experiment Stations on fruit vinegars other than those 
mentioned in this bulletin, with the exception of oranges. There is good 
reason for believing, however, that all fruits which contain sufficient 
fermentable sugars may be made into vinegar. 


GRAIN VINEGARS. 


Malt or grain vinegars require much labor and knowledge for their 
preparation because of the nature of the raw material. With this type 
of vinegars the raw material is starchy instead of sugary as is the case 
with fruits, and before it can be fermented to alcohol and later to acetic 
acid, the starch has first to be changed into sugar by diastase, an enzyme, 
- which carries out this process during the germination of the grain, or by 
hydrolysis using steam under pressure. 


(C,H,,0;)x -+ xH,O + Diastase — nC,,H,,0,, + nH,O 
Starch -+ Water + Diastase = Maltose -+ Water 
(Grain sugar) 


Briefly the enzymic process preliminary to the acetic fermentation is 
accomplished as follows: first, a portion or all of the grain, is soaked in 
water, allowed to germinate and then dried. This resulting substance 
is malt. During this time the diastase develops. Then the malt is 
crushed, mixed with unmalted cereals or sugar usually, and heated with 
water during which time the diastase changes the starches into sugar. 

This sugary solution can then be fermented successively with yeasts 
and with acetic bacteria to produce grain vinegar. 

Malt vinegar is of a brown color and its odor is suggestive of sour 
beer. It is used largely in Great Britain. 


Honey vinegar: Next to wine and malt vinegars in quality comes 
that made from honey. It is quite evident that honey has to be diluted 
to quite an extent before fermentation can take place. This dilution 
besides reducing the percentage of sugar in solution reduces also the 
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percentage of certain chemical elements necessary for the nutriment of 
the yeasts, consequently these have to be supplied in some form. The 
most important of these are nitrogen and phosphorus, which may be 
supplied as a food for the yeast in the form of ammonium salts and 
phosphates respectively. A formula which has been found to give good 
results experimentally is given below. It is sufficient for a barrel of 
vinegar. 


Formula: 
Siramed-OF Extracted MONEY iis... cece assess Gee cee e's 40 to 45 Ibs. 
Peter ete eee cet yea rcenne athe ntc cals" os 7a1diso ec. t cin oe aeie''sliee 30 gal. 
Gt assiume fatePabetcc joc sola te sce sta 's/sc ae & acess cee) s Sade 2 02. 
MAM O WII PROSMM ACC a ccet fe aie aes A oain's oe ease a Beene 2 02. 


The diluted honey should register 15 per cent sugar by the sacchari- 
meter. As heat must be used to dilute the honey it will be necessary to 
inoculate this solution with a pure culture of the wine yeast and later 
with the vinegar bacteria as the heat employed will destroy practically 
all of the organisms already present. 

Another formula from the Arizona Agricultural Experiment Station 
is as follows: 


ELAINE MONEY a ct tae os ted easy os Bors wate Wee bes Ses 40 to 45 lbs. 
VERTED ely eit aaah ce otra Beer eee ea ae ee Re ee 30 gal. 
PUTO RC MTOLTGG! Vecis 6 ciccclere oa orc accraiees sitesvsce-c 6 aces. <ipece 4 02. 
IPGEASSIMEY DICTEDOMN ALG ry. ae utes cicle tues 6 asc Sees vise 4 sisare 2 0%. 
Sool ep WOSD MAC aici. sts cc eicyaiase cin cel o%e, Sacco Sisye Sa. ore 2 02. 


Hither formula will furnish sufficient food for the yeasts at a cost of 
about twenty-five cents per barrel. Of course, the larger the quantities 
made, the less will be the proportionate cost of the chemicals per barrel. 
These chemicals are absolutely harmless and cannot in any way be con- 
sidered as adulterants. 

Honey vinegar of most excellent fiavor containing over 8 per cent 
acetic acid is being made continually from waste honey by the entomolo- 
gist of this experiment station, using a similar formula. On page 505 
the different kinds of unmarketable honey are given which may be util- 
ized in this way. 

Maple syrup vinegar: Dilute or boil down maple syrup until 15 per 


cent sugar is present (or until it weighs 9 lbs. to the gallon.) 
Then use the following formula: 


JD MIRESGE Sele Sr eby () Ache, i gan Ca aS A Pere Sere 30 gal. 
PMEEIDET TUE LEM SULIT LE Wea ete y Owls She 'cic seals cle hs a Warea e Sec ethe ohs 2 02. 
SSVOLEEESUW EN) GIACEYS) 0) ET St ae co Gen ae DP 2 02. 


and inoculate as with the honey vinegar. Skimmings from maple syrup, 
or maple syrup which is scorched or otherwise unmarketable can be 
utilized in this way to advantage. 


Glucose vinegar is made from the acetification of alcohol obtained from 
the fermentation of commercial glucose. This vinegar usually possesses 
the odor and taste of fermented starch. 
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Molasses vinegar is produced either from the successive alcoholic and 
acetic fermentation of the wastes from sugar factories or of molasses 
itself. These two last mentioned vinegars are the types generally made 
with “vinegar bees.” 


Tomato vinegar: This type of vinegar requires the addition of sugar. 
The following method of procedure is suggested. 

Select ripe tomatoes, wash thoroughly, blanch, cold dip, and remove 
skins (or pare, as most convenient), slice two or three times, place in an 
enameled pail and heat to the boiling point for a few minutes to extract 
the juice. Strain through clean cheese-cloth. Add 20 lbs. of sugar to 
each 30 gallons of tomato juice and inoculate when cool with the wine 
yeast. Just as soon as the active alcoholic fermentation has ceased, 
add a vigorous culture of acetic (vinegar) bacteria. It will be ad- 
vantageous with this type of vinegar to add also at this time 2 to 4 
quarts of strong cider (or other) vinegar to each barrel of juice to 
check the development of undesirable germs as is sometimes done with 
cider vinegar.. 

Although tomatoes not wholly suitable for canning can be employed 
for vinegar making, much care should be taken to thoroughly clean the 
fruit and remove any small spots as the flavor of this type of vinegar 
as well as its proper fermentation and keeping qualities depends very 
greatly upon absolute cleanliness. 


Distilled, spirit, or alcohol vinegar: This vinegar is made by aceti- 
fying diluted alcohol and is nearly colorless unless artificially colored, 
as it often is, with caramel. When uncolored it is often incorrectly 
called “white wine” vinegar. The common white vinegar of 
commerce is this vinegar made from dilute alcohol and is in reality, 
nothing more than a dilute acetic acid. It lacks other than the acid flavor. 
The following table shows this clearly. Distilled vinegar is the vinegar 
used by the commercial pickle packers. 


TABLE IV.* 
| | 
: = f | Specific Total Bitartrate | | Acidit 
White wine vinegar. gravity. solids. Sugar. | of potash. ee ae (as acetic) 
ee — — 
GeMITIT Oe .ans aionate were onels eva pereie 1.0175 1.93 0.22 0.17 0.32 7.38 
Spirit vinegars. veces. « siere ote 1.0100 0.35 TT ACC Saal ea teneheietewsions Trace 6.34 
| 


*From Leach’s Food Inspection and Analysis, 3rd Ed. 1914, pp. 762-3. 


Other vinegars: There is no reason why a palatable vinegar cannot be 
made from sugar beets as a very satisfactory method of preparing sugar 
beet syrup has been published by the U. S. Department of Agriculture, 
(Farmers Bulletin 823.) 

Vinegar of very good quality and high acidity has been prepared at 
this experiment station from the whey left from cheese-making, by the 
addition of a comparatively small amount of sugar and inoculation with 
a yeast which ferments lactose (milk sugar). 

Vinegar has also been made experimentally from the alcoholic liquid 
coming from the silo during and after filling. 
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VINEGAR “BEES.” 


The use of vinegar “bees” is becoming more and more common so that 
a short discussion of them will be pertinent. They are generally added 
to a solution of sugar or molasses in water and set aside to ferment. 
The mineral salts in the water plus the sugar serve as sufficient food for 
the “bees.” These “bees” are not insects but a mixture of micro- 
organisms, consisting of yeasts and bacteria, and occasionally molds. 
Certain of these yeasts and bacteria are of the type which working to- 
gether will produce vinegar. 

However undesirable germs are always present, many times in such 
numbers as to hinder the activity of the vinegar-forming organisms 
and consequently insufficient acid is produced. It is a waste of sugar 
to continue to add it to “bees” of this kind. It is very hard for the 
microbiologist to control with any certainty the activities of a mixed 
culture consisting of so many different kinds of germs consequently it 
is not surprising that many times the housewife does not always have 
success. 

With an active culture of “bees”, vinegar is often formed very quickly, 
in fact much more quickly than under the ordinary methods of vinegar- 
making. This can be easily explained, however. The housewife makes 
small quantities generally less than a gallon, and keeps the liquid in 
a glass jar in the kitchen where she can watch the activities of the 
“bees.” The kitchen is warm, generally much warmer than the cellar 
where the vinegar barrel is generally kept, thus is much more conducive 
to rapid microbial growth than is the cellar. 

Pure cultures under the same conditions prove much more satisfactory 
as the fermentation is under control. (An application blank for obtain- 
ing pure cultures is found on page 496.) 


THE DETROIT COMMISSION PLAN OF CITY MILK 
ADMINISTRATION.* 


Special Bulletin No. 99 


By W. O. Heprick anp A. C. ANDERSON, 
Departments of Economics and Dairy Husbandry. 


The middleman dispute of recent years in which the farmer is seeming- 
ly made the dupe for the greed of the middleman class, has raged nowhere 
more fiercely than around the commodity, milk. On the one hand con- 
sumers of milk have been slow in sensing that milk is not merely a 
beverage but is a food of high nutritive value and, therefore, have opposed 
price increases in milk to the point of fury. On the other hand, 
farmers with large fixed investments in herds and equipments have 
found the costs of their dairy materials, cattle feed and expert help 
constantly rising, leaving them with no profits when milk was sold at 
the customary prices. In the same way city dealers have suffered from 
high costs also and have neither been able to give former prices to the 
consumer nor raise their payments to the dairyman producer. 

The ruinous deadlocks or “milk wars” which have resulted in many 
milk centers from this state of things seem to be the natural outcomes 
from certain peculiarities in the fluid milk business which are not 
easily changed. It is the purpose of this bulletin first to describe these 
business traits which are peculiar to the milk trade and second to offer 
for their control the city milk commission plan the merits of which for 
this task will be shown to have no equal. 


COMMERCIAL MILK. 


The customary city and town demand for milk, while continuous, is 
as a rule extremely variable. It changes with the seasons and weather. 
The summer and hot days being the times of high demand, winter 
and cold days show a falling off. The average daily per capita 
consumption of milk with Americans is nearly a pint, so that naturally 
small units of milk are the customary deliveries of milk distributors. 
On the other hand, the dealer must be prepared to furnish large amounts, 
especially to restaurant and hotel keepers. 

The town and city demand for milk too, includes a wide range of 
forms. Without the discussion of any of these in detail the naming 
of such varieties as “certified”, “Class A”, “Class B”, “modified”, “pas- 
teurized” and buttermilk, together with certain natural associates such 
as cream, cottage cheese, and ice cream, gives some notion of the scope 
of this demand. In addition to these well-known and standardized 
varieties several of them have many subdivisions so that tasie with 


+ The writers of this Bulletin desire to thank here Mr. C. H. Chillson of the Detroit Board of 
Health, for the able assistance which he rendered in gathering material for this study. 
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regard to milk products on the part of consumers is extremely marked. 

The city demand for milk shows a ready reaction to changes in price, 
falling off with high prices and increasing with lowered ones. No one 
knows exactly the relation between price changes and demand shifts yet 
it is certain that milk holds no fixed place in the consumer’s demand 
schedule as does, for example, salt. Squeamishness on the part of the 
consumer with regard to milk is perhaps more marked than with any 
other food product, yet the wishes of each consumer must be squarely 
met if a maximum marketing of milk is to result. 

There is no wastage of rind or core or bone in milk and, as almost 
universally used, there is no household expense in preparing it for the 
table. Furthermore it is used as an enrichment or flavor with almost 
every kind of food. It is a product of the cold climates and the moist 
earth regions. The cities of the fiftieth meridian, reaching from Seattle 
and San Francisco on the West, to Petrograd and Moscow on the East, 
furnish the markets in which most of the fluid milk is sold. It will be 
seen at once then that within the world belt thus described are to be 
found nearly all the great centers of wealth and population so that milk is 
to be considered fortunate in having such a desirable market. 

The growth of large cities in fact has given the fluid milk business its 
chance for growth, since villages and the open country are usually self 
sufficient in respect to a milk supply. The firm place which milk holds 
in our dietary, however, as a food which is good for grown people but 
indispensable for children, makes the problem of supplying a city ex- 
tremely difficult and complex. Furthermore the problem is helped in 
no wise through the use of substitutes. Human wit has thus far found 
nothing which takes the place of pure milk, and human forethought 
must apparently take the path of breaking down obstacles between 
country and town rather than attempt the finding of milk substitutes. 

The milk business, like that of railroading, cold storage or motor car 
manufacturing, is a distinctly modern business. One could scarcely 
think of milk handling in a commercial sense without pasteurization 
appliances, butter fat and bacterial tests, by-product utilization, dis- 
tributing plants, etc., yet all of these are strictly discoveries or in- 
ventions of the past half century. 

The consumer wants his milk regularly delivered and in small quan- 
tities. It must be regular because his uses of it are of the daily re- 
curring kind. He favors a delivery plan rather than a carry scheme 
because the unit of purchase—usually a quart bottle—is too small to 
warrant the trip for it by the consumer himself, and he wishes it in 
small lots because he seldom owns a storage place for such a highly 
perishable commodity as milk. 
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THE DETROIT MILK DEMAND. 


Michigan’s great fluid milk market is the city of Detroit, and since the 
large size and rapid growth of this city are among the chief hindrances to 
an adequate milk supply these important subjects will now be discussed. 
Detroit as is well known ranks at present among the half dozen largest 
cities of our country and it has been hoped that a description of the 
city milk control here would prove helpful elsewhere under usual 
city conditions. The general milk market of the state, however, should 
first be given a glance in ordex that by so doing the especial needs of the 
metropolis may be put in their proper setting. In this survey of the 
state as a whole we may properly limit ourselves to that portion of 
Michigan which lies south of an east and west line passing a little north 
of Bay City, since this is the so-called “old-settled” portion. 

The part of the Lower Peninsula thus named comprises, indeed, but 
little more than a third the size of the state, but in this area there are 
to be found 75 cities and large towns having an aggregate population 
of 2,000,000 or more persons. In addition to this there are in the 
small towns and villages of this area 150,000 more people to be supplied 
with milk. 

Comparing now for purposes of illustration the city milk demands of 
Michigan with those of Iowa, Minnesota or Wisconsin, and we shall find 
that this small part of the state of Michigan which we have described 
has more than twice the city population of the entire state of Iowa. It 
also has in round numbers twice the city and town population found 
in the whole state of Minnesota. When the city and town population 
of this Michigan section is compared with that of Wisconsin, the com- 
monwealth which it most resembles in natural features, climate, soil, 
etc., it will be found that this small portion of Michigan has in its cities 
and towns, one-half more people than the sum total of all the cities and 
towns of Wisconsin taken together. Furthermore, one cannot fail to 
note the fact that this territory is close to the great city of Chicago 
with its two and one-half millions of people, and that Toledo, which 
equals in size Grand Rapids, together with Cleveland which approaches 
in numbers the city of Detroit, are only a little ways to the south and 
east and that many residents of these three large cities get their milk 
and cream supplies from the herds kept on Michigan farms. 

It will be seen, therefore, that the Michigan dairy interests are strongly 
of the whole-milk type. The states just mentioned are each her superior 
in some form of dairy product such as butter or cheese, but in Michigan 
the city demand has turned the bent of dairying decidedly towards sup- 
plying fluid milk for the city market. 

Turning now to the big milk market—Detroit—we find that more than 
100,000 gallons of milk per day are consumed in this city distributed 
by more than 115 milk dealers using a capital and equipment worth more 
than five million dollars. The Detroit demand requires that milk should 
come in many forms and products. Class “A” milk and Class “B” milk, 
frozen milk or ice cream, coagulated milk or cottage cheese, inoculated 
or butter milk, modified milk and certified milk are well-known types 
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among the many varieties which this city’s taste requires. A recent 
bulletin from the United States Department of Agriculture entitled “The 
Market Milk Business of Detroit, Michigan, in 1915,” to which we are 
indebted for the following data, makes the statement that consumers 
upon a typical retail milk route in Detroit will demand daily 256 pints 
of milk in quart bottles, 204 pints of milk in pint bottles, 19 pints of 
certified or modified milk, 22 pints of cream and 15 pints of buttermilk. 
Furthermore since there are nearly 300 customers upon a route, slightly 
more than a pint of milk products per customer is therefore used. 
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Fiz. 1. Detroit uses 700 of these daily. 


The agencies and appliances for distributing this vast amount of milk 
in so many forms during the few morning hours of each day over so 
wide an area as Detroit embraces and to so many people, must necessarily 
be extensive and elaborate. The agencies themselves are the well-known 
distributing plants, while the chief appliances are the still better known 
milk wagons with their suggestive letterings, and the ponderous milk 
trucks which carry the unprocessed milk from the railroad stations and 
attend to the wholesale trade deilveries. 

The milk distributing plants indeed are more in the nature of mills 
or factories than that of depots or storage houses both on account of their 
heavy machine equipment and also on account of their large numbers of 
men needed as laborers. Since two of these plants alone have the capac- 
ity for furnishing nearly half of Detroit’s milk supply, it may be well 
to describe milk distribution at its maximum by using one of these as 
the type and assuming a more or less close similarity on the part of the 
others. Our plant then being chosen, the fitness of its site may be ac- 
cepted as settled by the two expediency rules of closeness to customers 
and to transportation and also by that of relative cheapness. 

Whether so settled or otherwise, the city area or as much of it as may 
be purveyed to by the plant in question must now be plotted into routes 
for milk delivery having in mind all the savings which come from reach- 
ing the largest number of customers through the shortest possible hauls. 
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It is in fact in the plotting of these routes—each separate milk business 
of course having the right to cover the same city area with its wagons— 
that the most harshly criticized feature of the city milk business arises 
“Cross hauls” as the circumstance is named of having many routes cross 


ing and recrossing each other upon the same street, has long been blamee . 


by the wrathful public as the greatest wasteful expense in milk distribu- 
tion. Quite at variance with this popular belief, however, are the data 
with regard to milk delivery expenses in Detroit. Here it was shown 
that in 1915 the average costs of delivering a bottle was close to one and 
one-half cents—certainly not an enormous expense when compared with 
the trouble of helping one’s self. 

The functions of the milk plant itself when summed up in a single 
statement may be given as follows: To assemble the milk from the 
country, to suitably process and bottle it and finally to deliver it in 
response to the consumer's needs. These services are of a very modern 
origin. The early sources of city milk supply were from nearby herds— 
even, indeed from cows kept within the city itself—but with the demands 
of a growing city population, larger and larger amounts of milk were 
brought from distant places and the city milk plant came to be. 

Upon arrival from the railroad station then at the modern city dis- 
tributing plant the milk is first clarified by removing any traces of dirt 
which may remain after the transportation from the country. Imme- 
diately it is then pasteurized through slowly undergoing suitable heat 
to eliminate possible disease germs. Thence it is refrigerated to preserve 
it in the pure condition reached by pasteurization. Finally it is enclosed 
in the popularly acceptable pint or quart glass bottle, and is set aside 
in cold storage awaiting the call of the delivery wagon. Milk processing 
of this sort though expensive, is justified in the product and has done 
much to establish this food in the same esteem at the table of the city 
dweller that it has long had in the dietary of the farmer. 

Naturally the costs and expenses of carrying on a business of this 
sort are similar to those found elsewhere in carrying on manufactories 
of like size and capitalization. Among the particular wastes charged 
against the business; that of bottle breakage or loss seems especially 
large. On the average a bottle lasts approximately 22 days so that 
a dealer with a daily 10,000 bottle distribution would, at the price these 
containers are usually held of 5 cents each, suffer roundly an expense 
of $23.00 per day. Methods of paring down this great loss do not seem 
to come readily to hand. Non-transparent containers are not seemingly 
welcomed by the consumers so that bottle expense threatens to remain 
a fixed cost in the milk distributing business. 

No other waste or “dead loss” expenses burdens the dealer so heavily, 
however, as does the familiar competitive one of over-stocking in order to 
have supply enough for all possible demands. Milk surplus, as this excess 
is named, is peculiarly typical of the city milk business. Other merchants 
may lay in their stocks of goods from day to day at will. They may 


countermand orders at the last moment or may store their over supplies. . 


But none of these choices are open to the city milk dealer. In order to 
have an adequate supply of milk for all possible demands he must make 
contracts months in advance of delivery for the entire output from herds. 
He must stand by these contracts whether demand for milk keeps up 
or has ceased and he may not preserve his surplus in cold storage because 
city ordinances allow the sale only of fresh milk. 
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While “over stocks” or surpluses may come at any time in the milk 
business owing to the contract method of purchase, the spring surplus 
comes annually and is so large in amount as to seriously threaten the 
entire milk industry. This spring surplus is indeed sure to come further- 
more because it is the result of the wide-spread winter dairy system 
of herd freshening and of the richer and bigger pastures of the early 
months. Annually, therefore, the dealer finds himself with a large sur- 
plus of milk which he must sacrifice to the manufacture of low profit 
by-products, such as butter, milk-powder, cottage cheese, etc. Some of 
the large distributing plants indeed find an average loss of a half-cent 
per quart of milk from this source, and all stand a loss of some amount. 

Many cures have been suggested for this evil. The summer freshening 
of herds has often been spoken of as a possible remedy. Lactation would 
then, of course, stop during the spring surplus period and the fall milk 
shortage would be helped with more summer-freshened herds. On the 
other hand this would throw milk production into the wrong season 
for the farmer owing to his heavy summer labor schedule, his poor 
summer pastures and the bother of insect pests. No farmer would find 
it profitable, therefore, to undertake summer dairying and thus check the 
spring milk surplus unless a sufficiently high price were offered him to 
pay for the extra costs. 

Another remedy is that of whetting demand at the surplus times by 
much advertising. This seems wholly practicable if done jointly by the 
dealers and producers for a given city. A union of both these groups 
in this way makes a monopoly, and any benefits from advertising by 
such a unit would fall upon no one but its own members. The great 
expense of advertising and the satiety point in milk demand are seem- 
ingly the only checks to this plan. 


THE DETROIT MILK SUPPLY. 


The milk sheds or farming areas from which cities secure their milk 
supplies are extremely variable in size and in permanence. This shed so 
far as Detroit is concerned is markedly unbalanced since, owing to the 
nearby Canadian boundary, no milk is shipped from the east into this 
city. On the other hand some milk supplies from the northwest travel 
many scores of miles, though it is probable that the average distance 
covered is not more than fifty miles. Appreciable quantities of milk 
furthermore neither originate within the city itself nor even near enough 
for profitable delivery by the farmer producer. 

Within the country area supplying Detroit, milk is sold in general by 
the specialized farmer to whom dairying is the main task though a rela- 
tively small part is still had from the general farmer to whom dairying 
is a side line. The membership rolls of the Michigan Milk Producers’ 
Association show a list of 8,000 farmers who are producing milk for the 
Detroit market. The equipment, generally speaking, of a milk-producing 
farm besides the herd and barns consists of a milk-house or cooling-room 
with a supply of ice, milking pails, aerator and the 10-gallon milk cans. 
Dairy barns must comply with certain rules as to light and air, while 
equipment is scored high or low according as it is well designed and 
cleanly. 

The Detroit milk shed, one-sided though it is as the result of boundary 
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line hindrances, falls far short of giving its entire product to the metrop- 
olis. Within the area which makes up this shed, there are of necessity 
many creameries, several condensaries, and a few cheese factories. Other 
large cities vie with Detroit also in getting milk from this territory, 
notably Toledo, Cleveland and Chicago which lie upon the border of 
this milk shed and toward which milk and cream may be directed with 
every favorable turn in price. The cities of Flint, Port Huron, Jackson, 
Ypsilanti, Mt. Clemens, Adrian, Ann Arbor, Pontiac and Monroe are 
squarely within the Detroit milk shed itself and secure part or all of 
their milk supplies in competition with the metropolis. The evils in 
city milk price control, which arise from the fact of so large a number of 
competitors for the same supply, will be pointed out more fully in the 
later discussion of the milk contract. 

The gathering and moving of milk over so large an area as com- 
prises the Detroit milk shed is naturally a task of no small size. The 
work must not only be done rapidly, in order that the milk may not 
become over-exposed, but it must be done in a cleanly way and it must 
be done as cheaply as possible. It is demanded by consumers of milk 
that their supply not only shall be pre-cooled by the dairyman but that 
it shall also remain cool until delivered, and these services add no small 
burden to the expense of milk gathering and delivering. Milk may be 
said to be sold customarily at the dealer’s receiving station or shipping 
platform. This is true even though the control of the country milk 
haulers themselves is in the hands of the milk dealer, who arranges the 
routes and charges the producer with the cost of hauling. 

The shipping point, whether upon the railroad or upon the interurban, 
has at least a platform from which the heavy cans can be more easily 
loaded into the waiting car. At important shipping points the large 
city milk dealers usually place receiving stations, which, in some in- 
instances, are small scale copies of what the city milk plant is itself. 
Customarily, at all these stations, milk from the hauling wagons is 
received and the used cans washed before returning to the farm. In 
all of them also, there are storage facilities for holding milk until ship- 
ment to the city takes place; also testing appliances and business offices 
for the city dealer’s agent. But in many of them, too, there are also 
appliances for butter-making, cheese-making, milk powder manufacturing 
and milk condensing. These facilities serve the very necessary purpose 
of using up the surplus of milk not needed by the dealer for city trade, 
but which, owing to contracts, the producer has the right to deliver. No 
small saving is in this way made by the local milk station, since much 
milk is kept by these means from shipment to the city at the heavy 
charges for rail carriage and city haulage. 

The trip to the city is sometimes made by the use of especially planned 
cars with especial cooling and handling outfits, but more often it is made 
through the use of the baggage car of the ordinary fast passenger train 
or interurbans. Motor trucks in the cases of the shorter hauls are be- 
coming very acute rivals to the interurbans and railroads in their milk 
carrying business. 
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MILK INSPECTION. 


One of the first signs that milk was looked upon in a different way 
from other foods by the city. consumer, was the wide-spread adoption 
of city ordinances a few years ago, fixing the village and city qualifica- 
tions which milk must have in order to be salable within city limits. 
The Health Board of Detroit began the oversight of this matter shortly 
after the residents of the city ceased to rely upon their own cows for a 
milk supply but it was not until 1911 that a well worked out plan of 
milk inspection was given effect. City dealers were licensed for the 
first time by the Board of Health upon this date and a United States 
score card for dairymen was adopted and enforced upon the thousands 
of country producers. 

The fact that milk is generally consumed raw has made the matter 
of its purity vastly important to the consumer, wherever this food has 
become an article of diet. Adulterations of various sorts made up its 
first general abuse, but these gave up in the main to the skill of the 
Babcock test in separating out the genuine parts of the milk from the 
fraudulent or added parts. Harmful preservatives came next and had 
their share in damaging the food value of milk, but these have long 
since been overthrown by chemical tests, until formaldehyde and its 
allies have no further menace to clean milk. 

The infectiousness of milk has also been one of its weak sides. The 
capacity to carry tubercular germs which Koch found to be true in the 
late nineties proved a powerful check to the use of fluid milk, until the 
findings of the tuberculin test at last curbed everywhere the danger of 
harm from this source. But the liability of milk to infection from 
almost every bacilli evil which it touched, made it still a carrier of 
typhoid, scarlet fever and small-pox germs until the service of pasteur- 
ization robbed these dangers of their threat. As late, indeed, as 1914 
Detroit had not seen the way clear to require pasteurization for its 
entire milk supply, but with the spring of 1915 this requirement was 
enforced. The last pure milk triumph is the mastery of other possible 
sources of contamination through the use of clean milk receptacles, clean 
methods in the dairy and small topped pails in the stables, through the 
use of bottles in delivery and above all by the use of the “bacterial count”, 
and sediment test whereby dirt is at once discovered and its amount 
measured and quantitatively stated. 

These precautions and safeguards must all be got by wise laws and 
active care on the part of public authority. The state of Michigan has 
passed laws defining milk and fixing penalties for its abuse but the use 
of these laws in the area under discussion rests with the Detroit Board 
of Health. Fortunately, this body through its directing specialists and 
staff of inspectors is well equipped for bringing the milk used in Detroit 
up to acceptable modern standards. 
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MILK PRICES. 


Milk prices fall naturally into two well known classes—those received 
by the farmer from the city dealer, and those gotten by the dealer from 
the city consumer. The former is usually quoted in terms of hundred 
weights, the latter in terms of gallons, pints and quarts. This last 
amount is the customary quantity bought by the Detroit consumer, and 
the price quoted for a quart of delivered milk is usually a computed 
advance upon the price which the city dealer must pay the producer. 
The hundred weight price, however, both because it deals with larger 


Fig. 2. Bottle filling department of a large milk plant. 


amounts of milk and also because it is arrived at by conference, is the 
more important price of the two and will, therefore, be the one referred 
to in the rest of this discussion. 

Commercially speaking, milk as an article of trade belongs to the 
perishable class of foods. This means that it is marketable only in the 
locality where it is produced, needs vast and costly equipment in being 
marketed, and is a part of that class of food stuffs which is fast taking 
first place on the tables of consumers. The marketing possibilities 
for raw milk while steadily widened during recent years through the 
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growth of a better and faster transportation service are nevertheless 
at bottom strictly local in their range. There are for example no City 
Produce Exchanges anywhere upon which milk is bought and sold in 
the way in which farm staples are bought and sold nor any large ship- 
ments of milk from city to city nor any nation-wide dealings in milk of 
any sort. Furthermore, while means of transportation have helped to 
some extent the natural field for broad milk marketing, city regulation of 
milk supply has served in practice to limit the sources from which a 
supply may come, so that the fact still stands of a fixed city dependence 
upon a single country area for a supply of milk. 

The fact of this limited market for milk, which has just been des- 
cribed, gives rise to at least two further peculiarities of milk selling, 
as compared with the selling of other farm products, which deserve 
attention. The first of these is the circumstance that the milk supply 
of a city may be easily monopolized by its producers. This milk has 
at the time of its production a fixed city destination owing to the Board 
of Health inspection which it undergoes. It has no competition from 
other milk areas on account of its fraility in shipment and it therefore 
becomes for any city a definite and tangible supply drawn from known 
and fixed sources. Under these conditions the producers of milk have 
only to organize and a monopoly of the milk supply of any city is 
strictly within their hands. 

Secondly, the contract method of sale between producer and dealer, 

which is the fixed method of selling milk in the milk trade, stands in 
marked contrast with the open competitive method of selling other farm 
products. Contract selling of milk is indeed obligatory upon the pro- 
ducer in view of the big fixed outlay relative to daily output which is 
found in a dairy herd and the further fact of the frailty of the product. 
Every sale of milk by a producer is a forced sale, since milk is so perish- 
able and so limited as to market that it must be sold as soon as produced. 
Under these conditions the dairyman can only secure his rights by 
having them stated in a contract. On the other hand, the dealers 
anxious to have an adequate and reliable supply of milk and buying 
only from a limited and inspected or authorized area of milk production, 
readily gives these contracts, since he too wishes to safeguard himself 
from irregular or new competition. 
__ The milk contract then, which is the basis of trade between the pro- 
ducer and the distributor is indispensable. Contracts of this sort have 
in brief the following features, so far, at least, as those used by Detroit 
dealers are concerned. They refer always to the price of the milk, the 
grade, and usually to the place and times of delivery. 

Discussing these items in order we find that the milk prices stipulated 
by milk contracts belong to that class known as prices made by agree- 
ment. Customarily the dealer announces a periodical price which he 
is willing to pay, being scaled up or down for the different periods of 
the year in accord with the milk flow or shortage of the various seasons, 
and the varying demands of the city consumer. Thus the price is 
always low for the spring months, while the winter and fall prices 
usually range toward the maximum. Prices also are influenced 
by the distance over which the shipments must be made in order to 
reach market, and by the circumstance as to whether or not there is 
local competition. Local competition springs from the demands of 
nearby condensaries, local creameries, or the bids of competing cities. 
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All of these rivalling forces were active upon the Detroit milk shed, 
and played their part in fixing milk prices. 

The matter of distance from market is more under control than that 
of competition, and therefore, the dealers always fix an orderly scale 
of distances or “zones” in which deductions from the city price will be 
made in order to cover costs of transportation. Thus by way of illus- 
tration, for distances between 1 and 25 miles, 15 cents discount is allowed ; 
25 to 30 miles, 20 cents, ete. These deductions are frequently shifted as 
railroad charges go up or down. 

Price stability both of retail prices and also of those per hundred- 
weight is an indispensable condition in the milk business. The con- 
sumer likes price uniformity in milk because it saves him the trouble 
of daily bargaining for this necessity. Like his gas bill or water tax 
he knows before hand what his milk outlays will total and this helps 
in planning the household budget. Between the producer and the dis- 
tributor stable or uniform prices are equally essential since the rela- 
tions between these two are fixed by contract and naturally no contracts 
could be written if daily shifting prices were the rule. 


WAR AND MILK PRODUCTION. 


The almost immediate effect upon milk production coming from the 
war was the great rise in production costs which grew out of the alarm- 
ing increases in the prices of feeds and dairy equipments during this 
time. Partly on account of the greater direct demand for animal feed 
caused by the war and partly as a sympathetic result from the increased 
demands for human food, which the war brought about, cattle feed and 
supplies of every sort became ruinously expensive. The world’s stock 
of nutritives was indeed almost depleted and cattle feed prices soared. 
Milk per ton and feed per ton were soon selling at the same price in 
many places. 

The losses from low milk prices and high milk production costs suffered 
by the dairyman during this period are well shown by a table covering 
two years made by the Dairy Department of the Michigan Agricultural 
College which is as follows: 
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TABLE SHOWING MONTHLY COSTS OF PRODUCTION FOR 3.5%MILK —AVERAGE 
OF 25 FARMS NEAR HOWELL—AND PRICES PAID FOR 3.5% MILK AT THE 
HOWELL CONDENSERY DURING THE SAME MONTHS. 


Paid by 
Cost of 
: D : the Howell 
Date. E poduction Condensery 
Pp 2 per cwt. 
1916. 
IN ETT Bnet Fr iewa coenctcl oh UII oer RAS CRC CHEN FR Sher NPR MPR hace earth i a $2.19 $1.59 
ENTIRE CRED OCD ee eMC Te OU Ge care OE TEAL ae eae oe RUS Bt 2.20 1.51 
PAA Cir oO OR eek AS REPS asichh ced Sie on cei ee cHeEnR ange Lng Sr aren Bao 1.63 1.30 
TRETRGE 55 Pete icici & See ial EA CoC C IIE RCTS ae ee ater 1.39 121 
EL OS ye One CS COO. OORT ee GORE OR Lier ae aa ee ere ern 1.83 1.32 
LNUTTETUIET Sco NESE OI 8 TRE INTO CHO) EOC ORO EL RG SCRIP teen Tee ee ere 743831! 1.36 
SLE] a Tep00| OYE Ge, SS pm CN ROMER RENE are Bee ae str tae a coe 3.18 1.46 
(OFAKD) Oe Sema Sektucre ME pen Biel die HEP IEAR Ein, DAMSORA Pee ne fe cots ae Se nan Ub ORR te 267. LT 
ROY CRTC Decree ee eer sca eee et as ee Be EE SSS 2.70 2.01 
PS) GEERT CLM rae e ate nee ae IEA eae Octane ata eter Mee RA Sie Be oe Se 2.39 2.01 
1917 
ESTED OTT ois orcs BES oP eEREIS DE NO SOR 2 on I CO En eee ere ee ones 252 2.01 
OLE) Oy ATER Fac easyer ePIC ieee Ae at ace ae i Pe Oa ar a et RR eat PIAS 2.20 
IVMear Clipe ai eevee ik Bot Le A ee: Btw ste ey RE, 2) Dum BS sci My a Se oh 3 REGS 2.24 2.07 
PANES LEB ee ee Se a ese Re AS CIE oe a cee oly SOS SO Po cb ONT a be sao lee 2.36 2.00 
DUES Fes Sakae Sic, tvs ea acne cry CMAN eae ara ethne, > ANON een aay Pyke 1.78 1.70 
LIDS ies cs OFS LS RRR FOIE OE ee HOOT Ea Fe Ae Rite eee oe 1.49 1.75 
LTT AS er Os ICED SCR COCO CRUST er eee ages Bea oe” ne eae eo 2.10 
TATIVEAU EET chit Aides Se CNE C SRCre RON rca Re ENERO ROTEL, OL TR IGE SNE Cate ee, Be oer 2.44 2.40 
“SUED RAE I0GT YET Ae GI tircaaac tae ne ori Sn Mee ee I Oo gy Saad no ca 3.16 2.40 
OPTOD GIP ears crt ge ea ees Ole ee ee ees ee rec MIO a nen acteurs tah 3.46 3.00 
INS VTL Tremere arene epee aes ta ns ene ne RO ly AN oy Yo? AIR ee A) 3.42 3.00 
IBD ECEMD EIA RR oe Sree iS a oat olor ieee cc Me oe AE hy Dds bdepe ents 3.28 3.10 


Since as shown by these data, there was an acute rise in all costs to 
the dairymen during these months, it was soon clear that there must be 
a boost in the selling price of milk, or dairying would be abandoned. 

Several plans for getting bettered conditions were used by the milk 
producers, all of which offered hope but none of which were wholly 
satisfactory. The milk dealers themselves could do nothing in the way 
of relief. The rapidly rising costs of labor, machinery, horse feeds, 
bottles and other necessary supplies were as hard upon the dealer as 
similar rising costs were upon the dairymen. The distributor had no 
receipts with which to pay a higher price for milk unless he too were 
content to carry on business at a loss. Co-operative creameries or 
butter manufactories were started in some places as a means for giving 
a new outlet to the dairymen’s milk supply. But the dead level of 
maximum prices beyond which the price of butter can not rise—owing 
to the rivalry of substitutes—made this even a less profitable way of 
selling milk than that of the city market. Co-operative distribution 
by themselves of city milk was loudly advocated by many dairymen and 
was tried in some instances. But a peculiarity of milk distribution is 
that it requires a very costly city plant and a very costly delivery 
equipment for its success. Dairy farming itself is one of the most costly 
types of agriculture and to require milk producers to provide capital 
for both branches of their industry was a load beyond reason and too 
heavy to be carried. 

Everywhere gatherings of dairymen were held to talk over common 
wrongs and it was soon plain that united action of some sort would 
be the chosen remedy. Among the first striking moves along this line 


532 STATE BOARD OF AGRICULTURE. 


were the agreements among producers in certain districts to stand firm 
for a set price. But the legality of such “restraint of trade” price- 
fixing attempts was more than doubtful and hopes of help from this 
source were soon given up. Milk producer’s associations in which milk 
selling was to be done as a unit through a common salesman, in a word 
“eollective bargaining,” offered another plan from which help might come. 
Since associations of this sort were by far the most successful of the 
various schemes used, a fuller discussion will now be made of their be- 
ginnings and successes. 


THE MICHIGAN MILK PRODUCER’S ASSOCIATION. 


The speed with which associations of this sort were begun during the 
last months of 1916, and their certain promise of success makes it worth 
while to show again the solid basis upon which they stand. Dairymen 
selling milk to Detroit, it must first be remembered, were already in 
part organized or at least drawn together through the privilege given 
them by the Detroit Board of Health of being the only dairymen who 
could ship to the metropolis. 

Secondly, milk being highly perishable, could not be shipped over 
long distances, and therefore, roughly speaking, must be sold to and 
bought only by Detroit. Thirdly, these producers while numerous, lived 
fairly near each other in a compact area, sold milk to the same city 
dealers and, therefore, were known to each other through a common 
interest so that united action was easily possible. Fourthly, the custom 
of contract sales between dairymen and city dealers made price con- 
ferences a necessity and this helped toward organization. 

The condensaries were the first to feel the brunt from these new 
associations of dairymen. In the winter of 1915-16, meetings were held 
among the condensary patrons in all parts of the state and more or less 
stable local unions were formed. Besides the prime matter of milk 
prices stood for by these organizations, some minor subjects such as 
those of milk quality and the recognition of the associations by the 
condensaries, were debated. ; 

In May, 1916, at the call of several local dairymen’s associations a 
general meeting of dairymen from the whole state, met at the Agri- 
cultural College and the first formal step was taken toward the getting 
together of all Michigan milk producers. In October of this year a still 
larger meeting of dairymen met at the same place where a permanent 
state association known as the Michigan Milk Producers’ Association was 
formed, a salaried secretary was chosen and a price at which milk could 
be profitably sold during the coming year was suggested. 

Fortunately the city dealers had already formed an organization under 
the name of the “Detroit Milk Bottle Exchange”. This association, as its 
name implies, had for its purpose the very practical end of recovering 
strayed milk bottles. This end could not be reached, however, without 
many meetings together of the various dealers and these gatherings be- 
came the means of united action for these middlemen. Action of this 
sort was soon demanded, indeed, in order to reduce the clamor of the 
producers’ association for a much higher milk price than hitherto had 
been the rule. In the price dispute which followed each association 
spoke through its agent and in the resulting parley the well known 
principle of collective bargaining had its first triumph as a means of 
settling milk prices in Michigan. 
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The business-plan of the Michigan Milk Producers’ Association is 
strictly a growth from necessity. Of its many thousands of members, 
8,000 at least, making up more than half of the entire membership, sell to 
the Detroit Market. These act as a unit in allowing the secretary of the 
association to contract their milk to the Detroit dealers. Membership 
in the association is got by dairymen in the Detroit area through a 
written promise to the association officials to submit to its rules— 
especially those in respect to milk sales and to pay an annual fee. 

Even this fee shows the good sense which has thus far been unfailing 
in the workings of this association. As every one knows the direct collec- 
tion of a fee from a membership of so many thousands would be diffi- 
cult and involve an enormous expense. The whole of the 8,000, however, 
sell to the Detroit milk dealers and the plan was at last hit upon of 
getting through these dealers the payment to the association treasury of 
one cent per hundred-weight from the milk sold by each country patron. 
A well filled strong box is thus given to the Milk Producers’ Association 
which has helped much to its usefulness and permanency. 

The general purpose of the association as summed up in its by-laws is 
to “stabilize the conditions of milk production”. It is safe to say that its 
success has gone far beyond all hopes. 


THE DETROIT MILK COMMISSION. 


Helpful as collective bargaining had proven to be in its first use as a 
plan for settling milk prices, such employment in its simplest form in this 
field was short-lived. Badly as war conditions had raised costs prior 
to the entry of the United States into the war, it was the feod shortage 
year of 1917 which was to prove epoch-making in this respect. The retail 
price of milk to the Detroit consumer by midsummer of this year stood 
at 12 cents per quart with a certainty that with rising costs it still must 
goup. In this dilemma disputes between the producers’ and the dealers’ 
associations faded away in view of the paralyzing milk prices which con- 
sumers would soon be asked to pay. Both associations found themselves 
in fact in full accord in asking for a commission which would deal with 
the difficulty. Indeed, it is only frankness to say that it was thought that 
by means of a commission the coming high prices which the consumer 
must pay, might seem more just to him and thus the gathering storm from 
that quarter would be allayed. 

Fortunately the germ of such a commission was already at hand in the 
form of the State Dairy Commission of five men which had been appointed 
by Governor Sleeper earlier in the year to study the entire dairy industry 
of the state with a view to its proper up-keep during the war. To these 
now were added by assent of the two associations as speaking for 
Detroit’s interests, J. Walter Drake of the Board of Commerce, Mrs. R. 
M. Grindley, Detroit Federation of Women’s Clubs, and Frank X. Martel 
of the Detroit Federation of Labor. The membership of the original 
commission of five consisted of Ex-Governor Warner, State Board of 
Agriculture member Waterbury, Dairy and Food Commissioner Wood- 
worth, State Market Director McBride and Michigan Agricultural 
College Professor Anderson. Every milk interest and the public at 
large were given a vote in this commission and it will be seen by a study 
of its membership and there was also good luck in the fact that the 
country members were all trained and experienced dairymen. 
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Commissions with wide powers are a common remedy for public ills 
and the Detroit Milk Commission took a place in the same class with 
the many other food, fuel, industrial and war commissions by which 
the public are served. It took upon itself at once through the force of 
its membership the work of an executive board. “Its first duty”, so 
an early report states, “was to see that Detroit had an adequate and 
dependable supply of milk.” It was to handle milk for Detroit like a 
water board handles water, or a gas board, gas, and it was justified in 
looking upon milk as a city utility to be handled in this way for the 
following reasons: 

First, milk is a public utility to cities because it is universally used 
upon the tables of city people. This popularity of milk is strikingly 
shown by a report made to the Federal Bureau of Labor by a food 
consumption survey board in 1903. In this report we find that among 
the families studied—mostly workmen’s families—96.61 per cent paid out 
money for milk, while 76.49 per cent stands for the families buying 
bread, the so-called “staff of life’. (18th Annual Report, U. S. Bureau 
of Labor, page 492-493.) 

Second, milk is a public utility because babies cannot live without 
it. No city could avoid an abnormally high infant death rate, if it 
lacked a supply of good milk. There are no substitutes for milk of any 
sort in the dietary of the child, and there is no other adequate source 
for a supply than that of the herd. 


Fig. 3. Bottle washing department of a Jarge milk plant. 
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In the third place, cities have accepted everywhere, the responsibility 
for a milk supply to their citizens. This they have done through for- 
bidding private persons to keep cows within city limits and thus supply- 
ing themselves with milk. Restraints of this sort always throw it upon 
the public to make good the hardships caused by such action. 

In the fourth place, city action is necessary in the case of milk in 
order to guard city health. Milk may be a bane as well as a blessing. 
Its rich, opaque, liquid substance may make a perfect culture for vast 
numbers of malady carrying bacteria. The sanitation of milk has 
indeed been the one side of this food which has had public interest and 
respect, and as a result, milk retailers are usually licensed. 

Fifth, there is no other way to get a satisfactory supply of milk for 
a city than through city action. The consumer may be left free to buy 
at will most of the foods which go to his table but this is not the case 
with milk. Few food stuffs may be more tricky and the consumer is 
wholly without light as to the quality, grade and value of milk unless 
the city gives him help. No single consumer, for example, should be 
asked to own and use the chemical and bacterial tests by which good 
milk is told, when cities acting for the whole may own and apply these 
tests at the minimum of trouble and expense. A city need of this 
sort may very properly, therefore, become the omer of a commission’s 
care and effort. 


THE JUST MILK PRICH. 


The second task which the commission took up was that of making 
milk prices which should be just to the consumer, the dealer, and the 
producer. Here it was soon plain that the corner stone of a just milk 
price, in the judgment of the coinmission, was “costs of production’— 
using this term in the broad sense as including also costs of marketing. 
No other sound conclusion, indeed would have been possible. No con- 
sumer is wronged in paying fully for all the real costs, expenses and 
pains which have been spent in fetching him the thing ‘he uses. The 
use by the city of a food necessity like milk merits the “complete repay- 
ment to the producer of every actual sacrifice, expense or cost made in 
the making and care of this milk if the city hopes for an adequate supply 
and quality to be kept up. Happily for the commission the price slogan 
of the day “costs of production plus a reasonable profit” was very widely 
believed in. 

The commission had its first meeting in the Board of Commerce rooms 
in Detroit, November 23, 1917, and held an open session for five days. 
Representative members from both the producers’ and the dealers’ 

associations were at hand to inform the commission as to costs in both of 
these sides of the milk business and much discussion took place. Of 
far greater help, however, than this general testimony upon costs, were 
two other sources of information, the use of which by the commission 
has made its findings upon milk prices fairly final. These were a Study 
in Costs of Milk Production made by the Dairy Section of the Michigan 
Experiment Station, and a Cost of Milk Distribution Report made by a 
firm of certified accountants from the bookkeeping records of the leading 
milk dealers in Detroit. 

The study in costs of production had reached back over a period of 
five years prior to its use by the commission. It had covered during this 
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time the items of cost in 50 herds, situated in a typical milk producing 
region within the Detroit area. The Experiment Station had given the 
entire time of three men to this study, and the work had been extremely 
well done. <A national conference of farm cost accountants in July of 
1917 had accepted its methods, and the Hoover Milk Commission in 
December of 1917, in making a report, adopted its returns. 

The inquiry of the certified accountants into the costs of milk dis- 
tribution had also been able and thorough. Indeed, no other item of 
expense under the commission’s direction has been nearly so large as 
that which was made upon the treasuries of the producers’ and dealers’ 
associations in getting this report. 

That milk prices were too low was soon plain to the commission. 
Not only was the testimony of dairymen and dealers unanimous on this 
point, but the records of the milk costs study showed that in only four 
months of the past year—1917—had the price of milk to the farmer 
equalled its costs.* In fact during some months the wholesale price had 
failed by 80 cents per hundredweight to equal costs of production. 
The decision by the commission, therefore, that the producer should 
have roundly $3.85 per hundredweight in place of the November price 
of $2.60, and the dealer 14 cents per quart in place of the previous price 
of 12 cents and a proportional raise in bulk or wholesale milk met every- 
where with satisfaction. 

The Milk Producers’ Association took cheerfully the award of. the 
commission, since it marked a 75 cent raise per hundredweight over the 
receipts per hundredweight of the month before. The dealer had his 
usual profits through the higher price per quart which had been given 
him, and the consumer seemed satisfied with the situation also—prices 
of other things had gone up—Detroit was a very prosperous city—and, 
apparently, the unusual price of 14 cent milk was borne without general 
complaint or feeling anywhere. 

Several other methods of making milk prices besides that of pro- 
duction costs were open to the commission and since one of these was 
urged persistently both before the commission and in the press, some 
attention should be given to its merits. Milk prices it was widely 
claimed, could be found out by using butter and cheese prices as guides 
toward that end. 

A scheme of this sort for reaching a proper milk price is very simple. 
Having given the price at which butter and cheese is quoted in the 
market reports, a simple calculation gives the value of the milk which 
has been used to make this pound of butter or cheese. Butter and 
cheese prices, it is urged, are model prices because they are gotten 
through regular market processes spread over the whole country and 
thus reflect the real value of the butter-fat element of milk. 

On the other hand it is doubted whether the price of this single 
element of milk should have the last word in fixing the price of the 
whole. Butter fat indeed represents but one-half of the food nutrients 
in milk and the other marketable elements such as caseins and milk 
sugar should have their influence in determining prices. Butter fat, 
furthermore, as is well known, has its own market, its own competitors 
such as butter substitutes, its own marketing expenses, middlemen and 
methods—all of which are very different from those of fluid milk. 


* See p. 531. 
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Butter fat production even is a different sort of dairy farming from 
the production of city milk. Milk for the city comes from the herds of 
specialized dairymen using costly equipments under inspection and is 
a daily whole year round task. Butter fat production is usually a side 
line to some general farmer, is uninspected by city health boards and 
may be done in the favorable times of the year only; since butter fat 
is easily kept in cold storage. The important differences between butter 
fat and fluid milk are plainly too numerous to let the price of the one 
fix the price of the other. 

Under the conditions prevailing in the Detroit area, cheese price quo- 
tations would be a less safe guide than those of butter in reaching a just 
price for fluid milk. Two-thirds of the food nutrients of milk are indeed 
used in the making of cheese but the business itself is not carried on 
within the area purveying to Detroit and the few other regions of 
Michigan in which it is practiced are too remote to supply any con- 
siderable amount of milk to the metropolis. 

At the subsequent meetings of the commission, milk prices were set 
at new amounts so as to follow seasonal changes in costs of production 
and other altered conditions. An interesting test was begun at an 
early meeting to try out the merits of the “cash and carry” retail scheme 
as applied to milk marketing. The most discussed point in the dis- 
tribution of milk is the plainly heavy costs of making deliveries from 
house to house. The commission provided for four stores in suitable 
parts of the city where consumers could buy bottled milk at three cents 
per quart less than the price at which milk was delivered. The bottle 
loss which totals up so heavily against the dealer in the usual system of 
milk handling was to be stopped under this plan by making the milk 
buyer return a bottle at each purchase or else pay for a new one. No 
large amount of interest in this experiment, however, was shown by the 
consumers and after a few months it was dropped. 


THE MILK SURPLUS. 


Another problem second only in importance to that of milk prices was 
that of the milk surpluses and shortages and: this was taken up by the 
commission at an early meeting. Milk surpluses and shortages as these 
annual over supplies and deficits are called which occur in the milk 
trade of every city are the result of a natural misfit between the city’s 
demand for milk and the country supply and their banefulness can 
scarcely be over estimated. ; 

The city consumption of milk while continuous from day to day the 
year round is very much greater during the summer and fall months 
than in the spring or winter. Natural conditions are the cause of this 
since the warm weather of summer and fall stimulates the use of milk 
in all its forms and it also causes spoilage through the greater difti- 
culties of preservation to the average householder. There is no easy 
relief from this situation and only with the coming of cool weather and 
the consequent change of diet does the demand decrease and tend to 
equal the supply. 

Milk production also varies immensely according to the season of 
the year being largest in the spring, smallest in the fall and medium in 
the winter. The dairyman distinguishes these three periods in order as 
the periods of pasture feeding, that of part pasture and that of stable 
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feeding, and it is easy to trace in these suggestive names the causes 
for the larger or smaller milk flows just noted. In addition, further- 
more, to the drying up of pastures in the summer and fall seasons 
by which milk supply is decreased the hot weather also distresses the 
herd, flies and other cattle pests are at their worst and these add to the 
causes for a falling milk yield. 

It has sometimes been urged that herd freshening at the time of 
annual shortage would solve the problem of a better supply of milk. 
Summer freshening of herds is of course possible but this does not 
remove the evils of hurtful weather and scant pasturage. Indeed it 
can easily be shown that winter dairying which requires winter or late 
fall freshening of herds will give the maximum of milk at lowest average 
costs and is, therefore, the best for the milk trade in every way. 

These periodic differences between the monthly demand for milk and 
the monthly supply in Detroit may be easily seen by a study of the 
following graph where the spring surplus and fall shortage are very 
evident. 


MILK DEMAND AND SUPPLY FOR 13 MONTHS IN DETROIT 
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This graph shows for the thirteen months from December, 1917 to 
December, 1918 the status of milk supply and demand for milk dealers 
in Detroit handling one-half the milk trade of the city. The month of 
December is taken as the typical month for the year, and the supply and 
demand for milk for the remaining months are reckoned in percentages 
above or below the amounts for this month. The solid line shows 
the amounts per month supplied by dairymen patrons to the companies 
in question. The broken line shows the amount per month sold to 
consumers. Late spring is the period of high supply; early fall the 
period of low supply. The least consumption is in mid-winter; the 
greatest in mid-summer and early fall. 

Milk surpluses and shortages have been irritations in the milk trade 
from the beginning. It would seem that self-interest would encourage 
herds of sufficient size among dairymen to furnish dealers with an ade- 
quate supply of milk at the time of peak consumption but herds of this 
size are bound to give a surplus when pastures are green and rich and a 
greater milk flow is natural and the losses from this source tend to stop 
the too great growth in size of herds. 
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Many solutions of this milk demand and supply misfit have been 
offered. The fact that it is governed by natural causes makes its 
remedy difficult. Nearly all large city dealers have at their country 
receiving stations or at their city plants appliances for turning milk 
surplus into by-products. But this is no real solution of the difficulty 
since it is plain at once that high grade city milk cannot profitably 
be turned into milk powder, butter, cheese or condensed milk. The 
dairyman producer is totally without facilities for handling a surplus 
so that the surplus and shortage difficulty seems to be permanently a 
feature of the milk trade. 

At any rate since it is impossible for the regular dairymen pro- 
ducers to furnish an adequate supply of milk in this shortage season city 
dealers must secure their supplies from new fields of production. This 
frequently requires long shipments of milk from distant places in the 
state which frequently must be paid for at a great loss to the city dealer. 

The Commission canvassed many schemes for dealing with the surplus 
and shortage question. In the end the plan was adopted of distributing 
the misfortune of these misfits as equitably as possible between the dis- 
tributors and the producers. The dealers must pay during the time of the 
spring months surplus full city prices for all milk used by them for 
ordinary city purposes. The balance of the milk, however, which the 
dealer must take during this time must be paid for at a rate which 
represents the receipts of the dealer from milk used for inferior lines of 
milk manufacture. There was but little complaint to the Commission 
over the justness of this principle and other than the practical difficulties 
in agreeing upon the details of the surplus it has given satisfaction to 
all concerned. 

The correction of the shortage difficulty allowed even less room for 
reform on the part of the Commission than was true of the surplus. 
The price of milk was raised during these shortage months as high as 
during any other time of the year. This of course called out the great- 
est amount of milk possible from the dairymen since all were desirous 
of receiving the higher price. This together with emergency purchases 
from the more distant parts of the state enables the city to tide over 
its deficit until the coming of cold weather which once more enables the 
regular milk area to meet the demand. 


UNIFORM MILK PRICES, 


The making of uniform milk prices throughout the Detroit area was 
also another useful result from the commission’s work. The bulletin of 
the Department of Agriculture, No. 639, “The Market Milk Business of 
Detroit in 1915” speaks on page 27 of country milk prices as follows: 
“The prices paid to farmers by the various dealers competing with one 
another in the market milk business of the city varied considerably. 
Milk dealers as well as the farmers were dissatisfied with conditions.” 
The making of an official milk price by the commission ended all this. 
Varying only as distances from the city varied or as there were differ- 
ences in the quality of milk the milk price quotation was now uniform 
throughout the whole area selling to Detroit. 

The Commission’s prices have indeed proven almost indispensable in 
the working scheme which is used between the Michigan Milk Producers’ 
Association and the city dealers’ organization. As is well known 
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annual contracts must be given by the milk dealers to the producers in 
order to guarantee a twelve month supply of milk for city use. But so 
changeable are the conditions affecting a milk price from season to season 
that no definite consideration of price can be made in this agreement 
which will be satisfactory for an entire year. On the other hand some 
consideration must be mentioned to make the contract binding. The plan 
has, therefore, been adopted of perfecting these contracts by stating the 
value consideration as the price which the Detroit Milk Commission 
shall have fixed as the proper price for the month in question. Stand- 
ardized prices have come in this way to have a real meaning and useful- 
ness in the city milk trade. 


SUMMARY. 


The Detroit Milk Commission plan, it may be said by way of summary, 
has had its success, first by accepting the task of seeing that Detroit had 
an adequate supply of milk. Milk under this Commission plan was 
a city utility the same as water, gas or electricity and the Commission 
identified itself as being in the same class of boards as those of schools, 
parks or water supplies. In brief, it took the form of an executive 
commission rather than one of merely administrative or judicial duties. 

Second: The Commission benefited from the fact that both the country 
milk producers and the city milk dealers appeared as organizations 
thus permitting collective treatment of their wishes and grievances. 
Kach of these organizations, indeed, monopolized its respective field of 
service and the city consumer of milk would have had no adequate 
protection as to price had it not been for the commission plan. 

Third: The plan accepted cost of production as the basis from which 
milk prices to the consumer should be reached. These, of course, in- 
clude dealers’ costs as well as the dairyman’s and a small profit besides 
was allowed. Prices like this the city consumer must expect to pay. 
When more universal practices among the dealers and among the pro- 
ducers shall have standardized their costs no more just prices can 
be asked for by the city consumer than those based on expenses of 
production. 

The work of the Commission has clarified the view that milk is an 
indispensable city utility and it seems that an important step has been 
taken toward a suitable supervisory plan for the city milk supply. 
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APPENDIX A. 
CALL FOR THE MEETING OF DETROIT MILK COMMISSION. 


In consideration of the present emergency and the accompanying 
problems of an adequate supply of food stuffs, particularly of market 
milk, in which producers, distributors, and consumers are equally in- 
terested, the undersigned, in behalf of and representing the producers 
and distributors contributing to the market milk supply of the Detroit 
area, and recognizing the equal interest in the problems involved of the 
consumers of milk in this area, hereby request the milk commission, 
previously appointed by the Governor of this State to investigate the 
dairy industry of this state, together with one Detroit business man 
to be designated by the Detroit Board of Commerce, one representative 
of the Detroit Federation of Labor, and one woman to be appointed 
by the Detroit Federation of Women’s Clubs, to consider the market 
milk problem as it relates to this area, and render judgment as to the 
prices at which milk should be sold by producers and distributors under 
present conditions, together with recommendations relating to the better- 
ment of economic and sanitary conditions involved in the production 
and distribution of market milk. 


MICHIGAN MILK PRODUCERS ASSOCIATION, 
WoP> Hull Pres. 
R. C. Reed, Sec. 

TOWERS WAYNE COUNTY CREAMERY, 
W. J. Kennedy, Pres. 

J. H. WILSON & SONS. 

DETROIT CREAMERY CO., 
NW. J... Dessert. 

THE ARCTIC ICE CREAM CO., 
A. F. Stephens. 

BELLE ISLE CREAMERY, 
Henry Laethem. 

JOHN SCHLAFF CREAMERY, 
W. E. Dexter. 

EAST SIDE CREAMERY, 
Henry Laethem. 

COTTAGE GROVE CREAMERY CO., 
ASP aiick: 

KRUEGER CREAMERY, 
Frank G. Krueger. 

ROSEBUD CREAMERY CoO., 
Clement Philipski. 

IDEAL CREAMERY, 
Henry Arning. 
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RISDON CREAMERY, 
Chas. Risdon. 
Per W. L. Watson. 
FRITZ CREAMERY, 
Louis C. Fritz. 


The above signers represent 581 milk delivery wagons out of a total of 
700 wagons in the city of Detroit. 


Detroit, Michigan, November 17, 1917. 


APPENDIX B. 
FIRST REPORT OF DETROIT MILK COMMISSION. 


Acting at the request of, and under authority conferred jointly by the 
officers of the Michigan Milk Producers’ Association and the representa- 
tives of the distributors of milk in the Detroit area, whose petition is 
hereto attached, the undersigned commission, so designated for the pur- 
pose, submits the following report: 

Because of the importance of milk as a human food, particularly in 
its relation to the proper nutrition of children, this commission has 
approached the task to which it has been called with particular con- 
sideration to the problem of maintaining a stable supply of wholesome 
market milk in the great center of population represented by the Detroit 
area. The rapid growth of modern cities, of which the Detroit area is 
typical, has made. this a vital and serious problem. The continued 
advance in the price of milk, in common with other necessities, has 
caused consumers whose interests are entitled to our first consideration 
no small concern. Yet so far as this advance may be necessary and 
unavoidable, we believe it to be a secondary consideration to an ample 
and stable milk supply, because of the absolute and universal need of this 
food in every family. 

Instead of a normal increase of one in ten during the past two years, 
Michigan has suffered a decrease in dairy cows of nearly fifteen per cent, 
because of labor and economic conditions which have made dairying 
relatively unprofitable at prevailing prices for dairy products. This 
tendency has been further aggravated by war conditions and an unfavor- 
able season, until the market milk supply is seriously threatened. 

To insure a stable and dependable milk supply cognizance must be 
taken of the commercial conditions surrounding its production and 
distribution. These conditions, in common with those surrounding 
every other industry, are abnormal at the present time. The cost of 
feeds, which represents approximately fifty per cent of the cost of pro- 
ducing milk, has increased in a similar manner as has the cost of human 
foods. The farmer, to an even greater extent than the manufacturer, 
has experienced grave difficulty in securing adequate and dependable 
labor. The country wage has kept pace with the city wage, where men 
could be obtained at all, and the cost of farm and dairy equipment has 
increased to a corresponding degree. 
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The important and often unappreciated service performed by the dis- 
tributors of the city milk supply has by these same conditions been 
rendered more difficult and expensive. 

In the performance of its task this commission has sought the most 
dependable data relating to the cost of producing and distributing market 
milk and has held public hearings in the city of Detroit to receive the 
testimony of interested producers, distributors and consumers. This 
testimony included, on the part of the producers, a report of investiga- 
tions in the cost of milk production in a typical market milk area con- 
tributing to the Detroit supply, submitted by the field investigator and 
milk accountant of.the Michigan Experiment Station. This report 
showed that on twenty-five farms in a typical area the average cost of 
milk production in October was $3.36 per cwt., or seven cents a quart. 
Notwithstanding this cost the dairymen continued to deliver their milk 
for shipment to Detroit at $2.60 per cwt. or 5.1 cents per quart, on a 
previously made contract. For the month of November the cost of 
production was $3.18 per ewt., or 6.6 cents per quart and the milk was 
sold on the same contract at $2.60 per ewt. That the December cost will 
not be below that for November was clearly indicated by this report. 
On the part of the distributors detailed cost sheets prepared by certified 
public accountants “were submitted and the commission was _ offered 
access to the books of distributors in the city. The data thus obtained 
covered separately and in detail the cost of every operation in the pro- 
duction, transportation, handling and distributing of the city’s milk 
supply. Quoting from a representative cost sheet of a large distributor 
for the month of October, prepared by a local trust company these dis- 
tribution costs, grouped under three general heads were as follows 


Periq@t-ets; 

Hauling and station expense, transportation and miscellaneous .0119 
Receiving, pasteurization, bottling, bettles and caps, power 

and refrigeration and ’shr ATK Oar pevkhay sith at's: 4s shaves Ae PR eT 0151 

Selling and “delivery, cold room and administrative expense. . 0354 

PEGs rah ese ee wan cnk x Sa cies old Seats Eee aasis Coane Rae eT eRe 0624 


In submitting verified costs, both producers and distributors expressed 
a willingness to follow the plan laid down by, and cooperate with the 
expressed wishes of, the United States Food Administration in having 
the remuneration for their product and service fixed at actual cost plus 
a very modest profit. Believing that the interests of the consumers 
would be best served, and the welfare of all best promoted by the appli- 
cation of this just principle, this commission has given it special em- 
phasis in its price considerations. 

Since an adequate milk supply at all seasons is indispensable to the 
welfare of a city, it is necessary for this commission to arrange such 
schedules of prices as will insure a proper safe-guarding of the market 
milk areas and prevent the necessary city supplies from being diverted 
into condensed milk and other similar products. Fortunately, this 
task is simplified by the fact that the cost of production as shown by the 
data before this commission closely approximates the prices prevail- 
ing for milk purchased for condensing purposes in the same areas. 

The testimony taken reveals the fact that certain undesirable practices 
have become common in the collection and distribution of milk which 
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have resulted in waste, and which, in the opinion of this commission, 
ought to be eliminated, or at least materially reduced. Excess costs 
in the distribution of milk must be borne by the producer or consumer, 
or by both as the case may be. Where such excess costs can be elimi. 
nated by either producer or consumer, a desirable economic gain will 
result. By custom containers for both the shipment and the distri- 
bution of milk are furnished by the distributor, without specific service 
charge. This practice has led to gross carelessness on the part of 
many, and in some instances to absolute dishonesty. Carelessness in 
returning, and the misappropriation of milk bottles results in a large 
aggregate loss which in this period of high-priced glass occasions a 
very appreciable increase in the cost of distributing milk. In view 
of this waste this commission recommends that the distributors adopt 
some feasible system of charging bottles to consumers or dealers, while 
in their possession and crediting them with same on their return. 

In view of the unavoidable advance in the retail price of milk de 
livered to patrons in the Detroit area to meet the present emergency, 
this commission believes that some provision should be made for the 
selling of milk at a lower price where the consumer buys it at a dis- 
tributing station, thus reducing the cost of the service rendered by the 
distributor. The testimony showed the cost of delivery to be approxi- 
mately three cents per quart. We therefore find that milk shall be 
sold at selling stations to be established or designated by the dis- 
tributors at three cents per quart below the delivered price, with a charge 
of five cents per bottle to be refunded on its return. We ask the dis- 
tributors to co-operate in making a thorough trial of this plan at once 
and to prepare detailed information as to the result of the trial for 
review by the Commission at a future meeting. 

To relieve special cases where unfortunate citizens are unable to 
purchase milk imperatively needed in sickness or for children the dis- 
tributors have offered to supply it gratis upon application to and 
approval of either the Board of Health or the Poor Commission. 

In the collection of milk at some shipping points, it has become a 
frequent practice to make various allowances to the carrier in addition 
to the usual hauling charge to the patron, thereby increasing the service 
cost of the supply rather than the compensation of the producer. This 
practice should be discontinued so far as possible, with the maintenance 
of an adequate milk supply, and the price fixed for the producers’ milk 
applies to the milk delivered at the shipping station platform. 

Having been petitioned as above noted to render judgment as to the 
prices at which milk should be sold by producers and distributors in 
the Detroit area under present conditions, this commission believes that 
in view of the uncertainty of the continuance of present conditions, 
particularly as they may relate to the cost of feeds used in the pro- 
duction of milk, the prices hereinafter fixed for the period beginning 
December 1, 1917, should be made subject to review by this commission 
on its own initiative or on petition of producers, distributors or con- 
sumers, and to readjustment for future months if, in the judgment of 
the commission, such readjustment is essential to the preservation of 
justice and equity as between the parties or classes concerned. To 
this end the commission accedes to the request of the producers and 
distributors to continue to act in the above capacity for a period of 
one year from date. 
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Milk is one of the very cheapest available human foods. We believe 
that the mutual interests of consumers, producers and distributors _ 
will be conserved by the giving of greater publicity to this fact. We 
hereby commend the action of the milk producers at their recent meeting 
in advocating the appropriation of one-half cent per hundred pounds 
on all market milk sold in the Detroit area for the creation of a fund 
to be used in such publicity work or otherwise for the promotion of the 
dairy industry in this area, and recommend that all contracts made 
for market milk in this area should provide for the deduction of such 
a sum from each patron’s check and the payment of same into the 
treasury of the Michigan Milk Producers’ Association by the receiving 
distributor. 

In consideration of the above mentioned facts this commission finds 
that the contract price for market milk in the Detroit area beginning 
December 1, 1917 to producers in the fifteen cent freight zone, shall be 
$3.35 per hundred pounds, f. 0. b. shipping station platform, for milk 
testing 3.5 per cent of butter fat, with a deduction of four cents per 
point for milk below this standard of butter-fat and with an addition 
of four cents per point for every point above this standard up to and 
including 4.2 per cent milk. 

We further find that milk be sold by distributors in the Detroit 
area at the following prices: 

Retail quarts, delivered, 14 cents. 

Retail pints, delivered, 8 cents. 

Wholesale quarts, delivered, 15 cents. 

Wholesale pints, delivered, 7 cents. 

Bulk, gallon, delivered, 44 cents. 

Retail at selling stations per quart, 11 cents, with a five cent charge 
for bottle to be refunded on its return. 


December Ist, 1917. 
69 


SOY BEANS. 


Special Bulletin No. 100 


C. R. MEGEE, FARM CROPS SECTION. 


Interest in soy beans has increased greatly in Michigan during the 
past two years due to the following reasons: First, frequent failure of 
clover has made it necessary to secure an emergency hay crop which will 
furnish hay the same season as planted; second, increase in favor of the 
practice of sowing soy beans with corn for ensilage and hogging-off ; 
third, increased demand for northern grown soy bean seed throughout 
Michigan and bordering states; fourth, greater use of soy beans as a 
green manuring crop. 

Since this crop is a comparatively new one, its value in Michigan agri- 
culture will depend very largely on its proper use which makes necessary 
accurate knowledge of the nature of the plant, the time, rate and method 
of sowing, inoculation, varieties, method of harvesting and feeding value. 

The soy bean is an annual plant, in that it grows and matures the 
same season under favorable conditions. It is a legume and when inocu- 
lated takes free nitrogen from the air and stores it in its tissues and in 
the soil, thereby making the crop a valuable one for improving soils de- 
ficient in nitrogen and organic matter. This fact makes it a better crop 
to substitute on ground where clover has failed, than some of the non- 
leguminous crops such as millet and sudan grass which often leaves the 
land in poor condition for a following crop. Chemical analyses show 
that soy bean hay is higher in protein than clover hay, and that when 
properly cured it makes a valuable substitute. Of recent years failures 
with clover seedings have been frequent, due to the lack of lime, organic 
matter and available plant food. When possible it is a better farm 
practice to correct the deficiency in the soil by the application of ground 
limestone or marl, barnyard manure and acid phosphate and make possi- 
ble good crops of clover and alfalfa, rather than to depend upon substi- 
tute hay crops. However if clover or alfalfa hay is lacking, adapted 
varieties of soy beans offer an excellent substitute and quick returns. 

While soy beans apparently are of greatest value in this State as an 
emergency hay crop, they are used in a number of other ways. When a 
late spring or early summer-sown leguminous green manuring crop is 
desired, the soy bean is preferable because of its comparatively high 
yield per acre. When corn is to be hogged-off, a practice increasing in 
favor in lower Michigan counties, soy beans may be planted at the same 
time as the corn, thereby supplying more feed of a greater variety and 
higher protein content than corn alone. Only varieties that will produce 
well-filled pods should be used for this purpose. Soy beans are frequently 
planted with corn for ensilage, a practice which is increasing in favor 
in Southern and Central Michigan. 
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Soybean plant showing pods. 


5AT 


548 STATE BOARD OF AGRICULTURE. 


The increased acreage of soy beans planted for hay, ensilage and green 
manuring has created a heavy demand for seed of the better varieties. 
Yields of from 12 to 16 bushels per acre are usually secured while yields 
as high as 25 to 30 bushels per acre have been reported. The soy bean 
is not seriously affected by blight, rust, and anthracnose, which fre- 
quently damage common field beans quite seriously. Owing to its high 
percentage of fat and protein, soy bean seed is sometimes fed as a con- 
centrate. The seed ranks with cotton seed meal and oil meal in fat and 
protein content. 


Soy beans are a valuable green manuring crop. The view above shows soybeans drilled on an impoverished 
sandy loam soil. 


VARIETIES. 


The selection of the variety is of great importance as shown by tests 
conducted during the past six years, some varieties yielding from three 
to four times as much forage as others. 

The following varieties are considered among the best for Michigan 
conditions: 

Manchu, 

Ito San, 

Early Brown, 
Black Eyebrow. 

The Mammoth Yellow and Ogemaw are quite inferior for forage pur- 
poses. The Ogemaw matures very early and produces but little plant 
growth comparatively, while the Mammoth is quite late in maturing, and 
consequently, not adapted to this state. 

In northern Michigan counties, the Early Black is apparently the best 
adapted variety. 

The following table gives the yields in pounds per acre of air-dry hay 
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produced in 1919, a favorable year, by each variety, together with notes 
on maturity. In 1917, a very unfavorable year, few soy beans matured 


in this state. 


SOY BEAN VARIETY TEST—1919. 
Planted June 8th, harvested September 4th. 
Results corrected according to checks in pounds per acre on 12% moisture basis. 


ry 


Es a Pounds per acre. F 

Variety. Gr ee Hay. Maturity. 
MUU aTA CHU ken oars Senet a fhe hc okie Meeehceere evaas: wislieustanend tee 5107 Pods forming. 
TOMO MeN eee Rey tate en orcke J ee a IG orn code none eee 4931 Seeds well formed. 
Bia IS LOWEN: Sones er Ate cae tet nas olacad nPOe hahs City eke 4760 Seeds well formed. 
BURGER IV OD GOW, re eterecke arab tetenh ciate areas, otra anaes 4688 | Seeds well formed. 
idaiea bye beak (Chines heiees peu Bhcin Phe ORE aA Re IDG eee 4370 | Seeds just forming. 
MIGHEU A iy) Glance ge oleae Oke niin a WAG coin cie ae omraide 4351 | Seed just forming. 
AINSI Seen eter nen Saleen ate Nee UR at eee 4212 Pods just forming. 
VUTEC ayaa, 20 bid AM erates hea tele oid Bane Oo ote, eee aed ae ene 4193 | Pods just forming. 
ELON DrOGKSN aie eee hice nce nile MO Ce net ee not 4065 Pods forming. 
WABCONGIMSDS LACKS ceo ai yers iver Sera to nln Ae ae 3698 Seed nearly mature. 
RL Sora ees ite, ptt rire oe hovacces teen Toa s <P Masks 3475 | Just past bloom. 
Michizan Havorite. COWabeas © bones. Sten s/h eed nateian 2108 No pods. 
“OV AGTEREAY 3s eis ic ec Dich CHRO TENE Eat Ge nt re eee 1561 Mature. 
MR LTUATINED Halen NC ULO Wop sess ate ies roams jaisdex ecows, ae et eoNome teil chelont 1276 No pods. 


During the past season (1919) five variety tests* were conducted in 
four different counties. The results of these tests correspond very 
closely with results at the Station. In each test one of the following 
varieties: the Ito San, Black Eyebrow, or Early Brown, ranked first. 
The Manchu was not included. In each test the Mammoth Yellow ranked 
last. The following table gives the yields in tons per acre of air-dry 
hay produced by each variety: 


1 rs - a re} 
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County. hi B 3 © | is ° 

= pee 'o) = a Ke. S a 

ZF “se = ce g Hee Ls aes i: 

° foie 2 a B Case ee oe 

ra 6a Z es) S le a ey es} 

| 
Allegan. 86 re il) 50 .18 31 .56 | 44 SUZ 
Dye ee 3.26 Sea 4) SOEs 1:12 2.91 2.90 25th! + 37 2) 27, 
Monroe...... 3.42 PES a 2.74 68 2.43 1.86 3.16 | 2.94 2.66 
Monroe Byctiss im 1.68 1.44 1.26 | Failure leer 1.65 162.31 1.73 1.81 
Wiayne... = 5 a8 7/ 1.35 1.18 45 .90 .98 1.07 1.28 1.41 
ADAPTATION. 


Soy beans will grow on all types of well-drained soils of sufficiently 
long season such as are adapted to the production of corn for grain. 
They do best on soil well supplied with lime, but will make considerable 
growth on soils that are somewhat acid which makes them adapted to 
sandy soils. In case the soil is very acid a large growth should not be 
expected. Soy beans frequently make considerable growth on light, 
sandy soils that are so deficient in organic matter that alfalfa and red 
or June clover do not catch. 


*Sectional variety tests conducted by Prof. J. F. Cox, E. K. Chamberlin, and C. R. Megee. 
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PREPARATION OF SEED BED. 


The seed bed for soy beans should be prepared in the same manner as 
for corn or other cultivated crops. If not plowed in the fall, the ground 
should be plowed as early in the spring as possible and harrowed at fre- 
quent intervals until planting time. On light sandy soils or extremely 
heavy soils spring plowing is preferable, while both fall and spring plow- 
ing is satisfactory on well-drained clay loams, loams, and sandy loam 
soils. If the field is foul with weeds fall plowing followed by early spring 
cultivation is advisable especially if the soy beans are to be sown in 
drill rows seven inches apart and not cultivated. 


TIME OF PLANTING. 


As a rule the best time to plant soy beans is immediately after corn- 
planting time. From May 20 to June 15 is usually satisfactory for either 
hay or seed. For green manuring, plantings as late as July 1st can be 


Soybean root system showing nodules. 
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made, though earlier planting is advisable. Mr. E. E. Evans, legume 
specialist of West Branch, Ogemaw Co., Michigan, states that the great- 
est error of soy bean growers in northern Michigan is too ljate planting 
and that he has never seen the crop seriously injured by frost between 
May 10th and October 1st. The past season (1919) Ito San soy beans 
planted at the Experiment Station on May 21st yielded 624 pounds per 
acre more hay than did the same variety planted June 7th. In southern 
and central Michigan and on the earlier soils of Northern Michigan it 
is good practice to have the soy beans planted by early June. 


A Field of Soybeans. 


DEPTH OF PLANTING. 


It is advisable to plant as shallow as possible and still cover properly. 
Since it is difficult for soy beans to get above ground too deep planting 
will result in a very poor stand. When the seed is poorly covered on 
the loamy and lighter soils, a thorough rolling will usually cover all 
uncovered beans. If the ground is very dry deeper planting will do no 
harm unless a beating rain should form a crust. In case a crust is 
formed before the beans have made signs of appearance above the ground, 
a very light harrowing with a spike-tooth harrow will be beneficial. 


INOCULATION. 


When planting soy beans in a field for the first time, it is desirable 
to inoculate if the best results are to be secured that season. There are 
several methods of inoculation, one of the simplest being by the pure 
culture method. This material may be secured from the Department of 
Bacteriology, M. A. C., East Lansing, Mich. Full directions for applica- 
tion accompany the material. 

Another method is to take well-inoculated soil from a field where soy 
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beans were grown successfully with an abundance of nodules on the 
roots the season previous. This soil may be applied through the fertilizer 
attachment or sown broadcast over the field and harrowed in. Three 
hundred pounds of soil is sufficient to inoculate one acre. The soil should 
be protected from the sun at all times, since bright sunlight injures the 
bacteria. The soil method of inoculation has been very successful. The 
glue method may be used when it is not convenient to secure large quan- 
tities of soil. From one to one and one-half ounce of carpenters’ glue 
is dissolved in a quart of water and sprinkled over a bushel of seed, 
which has been spread out on the barn floor. The seed is shoveled over 
so that the glue solution will come in contact with each seed. About a 
quart of fine soil that has been secured from a soy bean field where the 
roots had an abundance of nodules is sprinkled over the seed. The soil 
should be screened to remove stones and clods. The glue method has 
also been successful, the pure culture method is being used largely, how- 
ever, due to the ease of securing the culture and simplicity of applica- 
tion. 


METHOD OF PLANTING. 


The method of planting soy heans will depend largely upon the use 
which is to be made of the crop. 

For hay and green manure. Soy beans may be planted in rows 28 
inches apart, with an ordinary grain drill, by leaving open the second, 
sixth and tenth hele. When planted in this manner, the soy beans should 
receive an occasional cultivation. 

If the land is free from weeds and there is sufficient moisture to carry 
the crop, larger yields and a finer quality of hay can be secured by plant- 
ing with the ordinary grain drill all holes open and drill rows seven 
inches apart. On the Experiment Station Farm, East Lansing, the past 
season, 799 pounds more hay per acre was secured by the latter method. 
No cultivation is necessary when planted in this manner, which is an 
important factor when labor is scarce. 

For ensilage and hogging-off. When soy beans are to be sown with 
corn for ensilage or hogging-off a special soy bean attachment should be 
secured for the corn-planter. This attachment consists of a separate 
drill and grain-box, so that it is not necessary to mix the corn and soy 
beans. The practice of mixing the corn and soy beans and drilling from 
the same grain box is not very satisfactory because the soy beans are 
round and smooth and soon work to the bottom of the box and an even 
stand of corn and soy beans is not secured. When only a small acreage 
is to be planted this may be overcome quite largely by putting in a small 
quantity of seed and mixing frequently. Experiments indicate that the 
yield of corn may be decreased from 8 to 5 bushels when planted together. 

Soy beans sown at the last cultivation of corn seldom make a satis- 
factory growth. Some farmers prefer to sow the corn and soy beans 
separately and mix the two as they are put in the silo. When this method 
is followed the soy beans are sown the same as for hay. 

For seed. The heaviest yield of soy bean seed is secured by drilling 
in rows from 28 to 32 inches apart, using an ordinary grain drill with 
every fourth cup open or planting with corn or bean drill. 

Amount of seed required. When soy beans are planted in rows 28 
inches apart it will require from two to three pecks of seed per acre, 
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two pecks of the smaller-sized seed being sufficient, while three pecks 
are necessary of the larger seeded varieties. 

When sown with a grain drill and all cups are open, it will require from 
five to seven pecks of seed for one acre. When broad-casted, at least two 
bushels of seed should be used. This practice is not economical on ac- 
count of the excessive amount of seed required. When planted with 
corn for ensilage four or five quarts of soy bean seed per acre together 
with the usual amount of corn is sufficient. Larger amounts of soy 
beans may decrease materially the yield of corn. 


LIME. 


Soy beans are not as sensitive to an acid or sour soil as alfalfa, sweet 
clover or red clover. This fact makes the soy beans a useful crop on 
the light soils. These soils are usually deficient in organic matter and 
nitrogen, and the growth of a legume makes it possible to secure larger 
yields of other crops. Consequently, when it is not practical to lime, 
soy beans may be used. When the soil is very deficient in lime an ap- 
plication of two tons of ground limestone or several cubic yards of marl 
per acre usually gives an increased yield of soy beans and makes possi- 
ble the growth of other leguminous crops. 


PHOSPHATE. 


Soy beans can be expected to give the same return from the use of acid 
phosphate or a fertilizer high in phosphorus as field beans. An early 
and more evenly maturing crop and heavier yielding crop will result 
from proper fertilization. An application of from 200 to 250 pounds 
of acid phosphate or mixed fertilizer high in phosphorus is recommended. 
This application should be made at time of planting, through the fer- 
tilizer attachment on the drill or applied broad-cast in fitting the seed 
bed. The latter method is advised when soy beans are planted in rows 
and cultivated. 


HARVESTING. 


When grown for hay, soy beans should be harvested between pod forma- 
tion and full development of the seed, and before the leaves have turned 
yellow and dropped off. If cut earlier than this, the yield of hay will be 
reduced and much more difficult to cure and if cut later, the stems be- 
come quite woody, the leaves drop off and the quality of the hay secured 
is much inferior. 

Soy bean hay is cured in much the same way as a heavy crop of clover 
or alfalfa hay. It should be cut when the dew is off, and if the weather 
is favorable, raked into windrows the next day, and the third day put 
into small cocks where it is allowed to stand until well cured out and 
safe to store. 

Seed. When desired for seed, harvesting should begin when a majority 
of the pods have reached maturity. Either the mowing machine or 
grain binder may be used. The soy beans should preferably be handled 
during the early morning while the dew is on to prevent shattering. The 
use of the bean harvester has not generally given satisfaction, but if 
blades are left very sharp it may be used with good results. When cut 
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with the mower, the plants are gathered into windrows and then into 
small cocks and allowed to cure. The use of the grain binder is very 
satisfactory, the soy bean plants being formed into small bundles and 
placed in open shocks. When cured, the beans may be threshed direct 
from the shocks or put into stacks. They may be threshed through a 
bean separator or through an ordinary grain separator, with the cylinder 
running at half-speed, and the other mechanism running at the usual 
speed. Small amounts can readily be beaten out with a flail. 


SUMMARY. 


Soy beans are grown for hay, with corn for ensilage and hogging-off, 
for green manuring, as a protein concentrate, and a seed crop. 

Soy beans are adapted to all types of well-drained soils in sections 
where the growing season is suited to the production of corn for grain. 

Soy beans frequently make considerable growth on light, sandy soils 
that are so deficient in organic matter that alfalfa and red or June clover 
fail. 

When planting soy beans in a field for the first time it is desirable 
to inoculate. 

Selection of variety is very important, the Manchu, Ito San, Early 
Brown, and Black Eyebrow being high yielders of grain and forage. 

Soy beans should be sown just after corn-planting time, from May 
15th to June 15th. 

Soy beans should be planted shallow. For hay or as a green manur- 
ing crop, either plant in rows 28 inches apart, using about 40 pounds 
of seed per acre or in rows 7 inches apart, with grain drill, using from 
six to eight pecks of seed per acre. For seed, plant in rows 28 inches 
apart, using from 30 to 40 pounds of seed per acre. 

When planted with corn for ensilage better results are secured by 
using a soy bean planting attachment on the corn planter. 

For hay, cut when the pods are well-formed and beginning to fill and 
before the lower leaves turn yellow and drop off. 

For seed, allow pods to reach maturity, harvesting before shattering 
stage is reached. 

Cowpeas are not as well adapted to Michigan conditions as soy beans. 


OATS IN MICHIGAN 
Special Bulletin No. 101 


J. FF. COX, FARM CROYPS SECTION. 


The climate of Michigan is extremely favorable to oat production, 
the average Michigan season providing ample rainfall and a sufficiently 
long growing season, usually free from extremely hot or dry periods, 
for the maturity of the highest yielding and heaviest varieties. Michi- 
gan also offers extensive areas of loams and clay loams, high in fertility 
and retentive of moisture, which are splendidly adapted to oats. The 
acreage planted to oats has undergone a marked increase during the 
past 20 years, due largely to the strong demand for oats and the in- 
creased acreage of corn, beans, beets and potatoes—cultivated crops 
which are harvested in the fall too late during the majority of seasons 
_ for adequate preparation of the land and safe planting to wheat. Oats 
are well suited to Michigan rotations including these cultivated crops, 
since the land is usually in excellent condition for fitting for oats, and 
because of the fact that Red Clover, Alsike, Timothy, Alfalfa, and 
Sweet Clover, ete., if rightly handled, can be seeded with reasonable 
safety with oats. 

At the present time oats are second to corn in acreage. During 1918 
the area occupied by oats was 1,658,000 acres and the production 
66,320,000 bushels, or an average yield of 40 bushels per acre. In 1919, 
an extremely unfavorable year, the acreage harvested was 1,475,000 and 
the production 36,875,000 bushels, with an average yield of 25 bushels 
per acre. The average yield for the past 15 years, 1905 to 1919 in- 
clusive, is 32.1 bushels from an average acreage of 1,459,472. 

Michigan’s leading counties in oat production are those in the south- 
eastern quarter of the state, ranging north through the “Thumb” area. 
A close study of oat production in Michigan brings out the fact that 
certain farmers produce dependably much larger yields under similar 
soil and climatic conditions than a majority of their neighbors. The 
facts conveyed in this bulletin are based on observation of the methods 
employed by these most successful oat growers, and experiments per- 
formed by the Michigan Experiment Station. 

It is strikingly apparent that tremendous possibilities are offered for 
increasing the profit from oats under existing marketing conditions, 
and placing the crop on a much more dependable basis by the more 
wide-spread employment of the practices of the best oat growers, such 
as the planting of high yielding varieties, applications of Acid Phos- 
phate, the treatment of seed with Formaldehyde, and the better prepar- 
ation of the seed bed. 
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OATS PRODUCTION IN MICHIGAN 1905 TO 1919. 
(From Mich. Crop Report Jan. 1, 1920.) 
Neves Average Total Average Total Average 
YEAR. Waataaal yield production, price value, value 

, per acre. (000 omitted). | December 1. | (000 omitted). per acre. 

Acres. Bushels. Bushels. Dollars. Dollars. Dollars. 
GOD ati endear neteee eee 1,010, 000 35.6 35,949 0.30 10,785 10.68 
OD G Sepa ie tas. Ree aiisceiev gen 1,425,900 30.7 43,748 0.33 14,437 10.13 
DU oe coer Shea tes esonic 1,468, 000 20.8 30,534 0.48 14, 656 9.98 
UOOS irre csvractveatren asl 1,409, 000 29.7 41,847 0.49 20,505 14.55 
TOOQ ritochers hese aiuere 1,429,076 30.7 43,870 0.41 17,986 12.59 
LOOP eek eaters eaten 1,515,000 34.0 51,510 0.35 18,028 11.90 
Oe erate ctor ata oeleas 1,500,000 28.6 42,900 0.46 19,734 13.16 
POLE clesenie ociaronien se eeusikes 1,485,000 34.9 51,826 0.33 17,103 11.52 
MOS eye ates orev ieee ssoasceisnesers 1,500,000 30.0 45,000 0.39 17,550 11.70 
TOUR he) nities hs bee tie ote 1,515, G00 33.5 50, 752 0.45 22,838 15.08 
LOM yearacalceersseeesvnciacss coevoct 1,530,000 42.0 64, 260 0.35 22,491 14.70 
OIG Rae: keine ciktelners 1,423,000 30.0 42,690 0.53 22,626 15.90 
OTe rots Wie erase eine wistend 1,550,090 36.0 55,800 0.64 35, 712 23 .04 
QUIS eect mone tare tale teats 1, 653,000 40.0 66,320 0.69 45,761 27.60 
HOT Ra ae ee ey ene 1,475,009 25.0 36,875 0.71 26,181 Lieto 
PAE AD OR po etc msitn tte 1,459,472 32.1 46,925 0.46 21,760 14.69 


SOILS FOR OATS. 


Oats thrive best on fertile loams and clay loams sufficiently charged 


with organie matter to carry moisture throughout the season. 


Light 


loams and sandy soils are inclined to be too droughty for high produc- 
n. On muck soils and soils very high in organic matter, oats fre- 
Heavy clay lands can be 


tio 


quently lodge badly and fail to fill properly. 


put in condition for dependable 


PREPARATION OF SEED BED. 


oat production by tile draining. 


Oats are generally planted after such cultivated crops as corn, beans, 


beets and potatoes. 


The land following these crops is as a rule com- 


paratively free of weeds and in most instances can be fitted for oats 
a thorough discing 
discing is recommended: 


by 


2arly 


in the spring. 
Oats start best on a firm, 
bed with the surface worked into a condition of good tilth. 


The earliest possible 


well settled seed 


Clean land 


following cultivated crops can usually be put in this condition by thor- 
ough discing. 
If the land is weedy or of a nature not readily worked into a condition 


of good tilth, fall plowing or 
is recommended. 
conditions, 


carly spring 


‘ plowing to a medium depth 


Fall plowing is particularly advisable under such 


since it gives time for the soil to settle thoroughly. 


i 


plowed in the spring the ground should be thoroughly compacted im- 
mediately after plowing with the roller and fitted with dise or spring 
tooth harrow or with cultipacker. Fall-plowed land should be disced 
as early as possible in the spring. 


VARIETIES OF OATS. 


Numerous variety tests, conducted by the Michigan Experiment Sta- 
tion at East Lansing, and in fourteen well distributed Michigan coun- 
ties, have demonstrated the fact that there is a wide difference in yield, 
and a difference in adaptation, of oat varieties. These tests show the 


EXPERIMENT STATION BULLETINS. 


or 
=] 


marked superiority of pure strains, or pedigreed oats over the average 
run of varieties. . 

During the past two years these improved strains have gained greatly 
in acreage, but as yet a large percentage of -Michigan’s oat acreage is 
planted to mediocre, poor, or unadapted varieties. Frequently the im- 
proved strains in variety tests will out-yield varieties gathered up in 
the neighborhood of the tests and planted and haryested under the 
same conditions by as much as 20%. It is safe to say that the great 
majority of oat growers in Michigan, who as yet grow unimproved 
varieties, can better their yields by several bushels per acre by adopt- 
ing a high yielding variety, without extra cost of production, except 
the slight increase in work resulting from harvesting a heavier crop, 
and the small initial extra cost of changing seed. 

For the past 15 years, F. A. Spragg, Plant Breeder of the Michigan 
Agricultural College, has devoted much time to the production of im- 
proved oat varieties. The method which he follows, briefly stated, en- 
tails the careful selection of pure strains from the highest yielding 
varieties as determined by test, and the increase of these pure strains 
on the Experiment Station increase plats, for wide-spread distribution 
to Michigan farmers through the agency, largely, of the Michigan Crop 
Improvement Association. These improved or pedigreed varieties have 
demonstrated their worth in the field and can be secured in quantity 
from members of the Michigan Crop Improvement Association, and 
from many Michigan seed companies, as well as from farmers growing 
them in practically all Michigan oat growing counties. 

The following pedigreed varieties, developed at the Michigan Agricul- 
tural College, have proven their excellence: Wolverine, College Wonder, 
Worthy, College Success, Alexander. 


HIGH-YIELDING, PURE-STRAIN VARIETIES. 


The Wolverine, College Wonder, College Success, Worthy, and Alexander are pure strains 
of oat varieties, originating at the Michigan Agricultural College and extensively distributed 
by the Crop Improvement Association and leading Michigan seed companies. These varie- 
ties are open panicled white oats and yield consistently better than the great majority 
of ordinary oat varieties. 
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Varieties from other sources, which are often in the high-yielding 
class, are the following: Swedish Select, New Victory, Silver Mine, 
White Bonanza, Strube, Johnson, Big Four, Swedish Crown. 

The Wolverine, College Wonder and Worthy, all open panicled white 
oats, may be selected as leading varieties under the widest range of 
conditions. The Worthy has been well known for the past 10 years 
and has proven particularly successful on heavy lands where ordinary 
oats tend to lodge. The stiff straw and vigorous stooling capacity of 
this variety undoubtedly gives it considerable advantage under these 
conditions. The Wolverine and College Wonder, more recently intro- 
duced, have surpassed the Worthy in yield in a majority of instances 
and seem to possess equally stiff straw and vigorous habits of growth. 
These varieties consistently out-yield side-oats and black oats. 

Full details regarding characteristics of varieties and methods of 
developing improved strains may be found in reprint, “Oat Varieties 
for Michigan,” by F. A. Spragg from the annual report of the Michi- 
gan State Board of Agriculture for 1919. 


FERTILIZERS FOR OATS. 


Acid Phosphate, or fertilizers high in Phosphorus, almost universally 
give a marked increase when applied to land fitted for oats in Michigan. 
Not only is the yield and weight per bushel increased, but the crop 
matures more uniformly and at an earlier date, and the tendeney to 
lodge on heavy soils is overcome to a considerable extent. 

Apparently the most profitable application ranges from 200 to 300 
Ibs. of Acid Phosphate per acre, applied at the time of planting, through 
fertilizer attachment on drill, or broadcast when fitting the seed bed. 
Finely ground Rock Phosphate or “floats” used at the rate of from 
one-half ton to ene ton per acre is also profitable. 

On certain soils, particularly those low in organic matter, Ammoni- 
ated Phosphate carrving Nitrogen and Phosphorus, or a complete ferti- 
lizer carrying Nitrogen and Potash, in addition to Phosphorus, may 
be advisable at rates of from 150 to 250 pounds. 

Muck soils are usually markedly benefited by applications of a 
fertilizer carrying both Potash and Phosphorus. 

The great majority of Michigan oat soils will respond best to applica- 
tions of Acid Phosphate. The attention of Michigan oat growers is 
directed with particular emphasis to this profitable practice. Bulletin 
No, 284, by Professor M. M. McCool and associates of the Soils See- 
tion, Michigan Agricultural College Ixxperiment Station, gives the re- 
sults of numerous field experiments with the use of Phosphorus on 
oats and other small grains. 


BARNYARD MANURE. 


Oats in common with other crops respond to the use of manure 
properly applied. It is customary to make heavy applications of manure 
where ayailable, previous to fitting the land for corn or other cultivated. 
crops preceding oats. The oat crop is benefited through the residual 
effect. On soils lacking in organic matter direct applications before 
preparing the Jand for oats, or when fitting the seed bed, will be found 
effective. 
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On fertile Jands the application of manure to oats is as a rule not 
advisable as it may cause too vigorous a vegetative growth, and oats 
will tend to lodge when nearing maturity. The best practice is to 
apply the manure before the cultivated crops in the rotation. The use 
of Acid Phosphate in connection with manure will greatly increase its 
value. 


Variety test of oats, Michigan Agricultural College. 


LIME. 


The use of ground limestone, marl, or other forms of lime, is effective 
in increasing the yield of oats and of clovers, or alfalfa seeded with 
oats. For continuous success with oats or other grain crops, a vigorous 
growth of leguminous crops in the rotation is necessary. The use of 
lime on soils needing it is strongly recommended. 

Lime should be applied in the rotation, preferably when fitting the 
seed bed for a cultivated crop, or if not applied at that time, when 
seeding for oats. 

Bulletin No. 91, giving detailed information regarding lime, can be 
had from the Michigan Agricultural College. Most Michigan soils, 
particularly those which have been farmed more than a generation, 
need lime for a successful clover crop. Lime may be applied in the 
form of ground limestone, marl or as hydrated or “agricultural” lime. 
Usually two tons of ground limestone per acre, or from six to eight 
loads of marl, or 1,000 to 1,500 pounds of hydrated lime per acre, if 
that form is used, will pave the way for a good clover crop and ‘for 
better yields of succeeding grain and cultivated crops. The land should 
be limed previous to seeding clover, preferably the year before. Oats 
will yield better on a well limed soil than on an acid one. 
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PLANTING OATS. 


Oats should be planted as early in the spring as the ground can be 
put in good condition. As a general rule April or early May plantings 
give much better results than plantings made towards the middle of 
May. Planting as late as the middle of May or after usually results 
in a much lessened stand. Oats make their best growth before the heat 
of summer; hence, they should be given as early a start as is possible 
by planting as soon as the ground is warmed up. 

The usual rate of planting is 8 pecks per acre. When planting is 
somewhat late. 10 pecks give better results, since stooling is not so 
vigorous. On very heavy clays or soils very high in organie matter, 
such as muck lands, planting at the rate of 3 bushels or more has been 
shown to give higher yields. 


CLEANING AND GRADING SEED. 


A good fanning mill cleans out light oats, pin oats, chaff, weed seeds, 
and dirt. Its use will usually add several bushels to the acre yield— 
enough to pay for its cost in a short time. In the case of oats, more 
than other grains, large plump seed shows an increase in production. 


SEED TREATMENT TO PREVENT SMUT. 


A great loss is caused each year in Michigan by the loose smuts of 
oats. It has been demonstrated that this loss can be controlled suc- 
cessfully by the formaldehyde treatment. his treatment consists in 
sprinkling seed cats thoroughly with a solution made in the proportion 
of one pound (or one pint) of formaldehyde to forty gallons of water. 

The formaldehyde used should be of forty per cent strength and must 
be fresh. When it is considered that very frequently oat smut causes 
the loss of ten bushels or more per acre where the seed is not treated, 
and that the cost of purchasing enough formaldehyde to treat one 
hundred bushels or more of seed oats hardly exceeds $1, it is apparent 
that this treatment is a very cheap form of insuring the oat crop against 
such loss. All oats planted in Michigan under present conditions 
should be treated with formaldehyde. 

Dr. G. H. Coons of the Botany Department, Michigan Agricultural 
College, ast Lansing, recommends the followi ing in Extension. Bulle 
tin No..13:: 


OLD S?PRINKLING METHOD. 


Mix one pint of fresh formaldehyde with 40 gallons of water. Clean 
a place on the barn floor and sprinkle with this solution. Spread the 
oats in a thin layer (four inches) and sprinkle with the dilute solution 
of the formaldehyde. Shovel over and over until every kernel is moist. 
Add layer after layer, sprinkling as before. Two quarts of solution is 
enough to allow to a bushel. When all the grain is moistened, shovel 
into a compact heap, cover two hours with a blanket or canvas, then 
spread out to dry and air. Do not let the wet grain freeze, mould or 
sprout. 

The grain may be planted as soon as it is dry enough to run through 
the drill. Make allowance for the slightly swollen condition when 
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planting. One pint of formaldehyde will treat from 50 to 60 bushels. 

The treatment may be modified by dipping the grain, one-half to one 
bushel at a time, in a barrel or tub of the dilute solution. Drain, cover 
for two hours, dry and the oats are ready for planting. 


THE NEW CONCENTRATED FORMALDEHYDE TREATMENT. 


Use formaldehyde at the rate of one pint to 50 bushels of grain. For 
smaller amounts of grain use correspondingly smaller amounts of 
formaldehyde. It is unnecessary and unsafe to use more formaldehyde 
than the amount recommended. Put the right amount of fresh formal- 
dehyde just as it comes from the druggist, into a pint or quart hand 
sprayer or atomizer and spray the grain as it is shoveled over and over. 
The formaldehyde may be diluted two or three times to secure better 
distribution. If the sprayer is kept close to the grain and if the treat- 
ment is given in a room where there is a good draft, the penetrating 
odor of the formaldehyde will give no discomfort. 

When the right amount of formaldehyde has been applied, shovel 
the oats into a heap and cover for exactly four hours with a canvas 
or blanket. 

The grain should then be spread out thinly for a thorough airing 
in a warm place. Rake the grain over during this airing, then plant 
at once. 


The formaldehyde treatment is cheap and easy. It is an effective insurance against 


smut injury. 
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THE GERMINATION TEST. 


After unfavorable seasons, the germination of oats may be poor. 
This means that many who plant at the usual rate will not secure the 
usual stand. The per cent of germination is very easily ascertained. 
A reliable germination test can be made by placing one hundred oat 
kernels on a wet blotter or cloth between pie pans, placing where the 
temperature is favorable for sprouting. After four or five days the 
oats which have sprouted may be counted and the per cent of germin- 
able oats readily figured. An increased rate of planting to offset dead 
or weak sprouting seeds is advised if germination is less than 95%, 
or, if very poor, other oats should be secured for seed. The same test- 
ers used in the germination test for corn may be used for oats. 


HARVESTING OATS. 


Oats should be harvested when in the dough stage, since at that time 
they give a maximum yield and the greatest weight per bushel. When 
allowed to get too ripe there is likely to be a loss from shattering. 
Oats cut in the dough stage make better feed and have a better color. 
The market demands clean, white, oats of good color and sweet odor. 
The legal weight per bushel is 32 pounds in Michigan, though oats of 
superior quality, weighing 36 pounds or more per bushel, are frequent- 
ly met with. 

To insure oats of good market quality careful handling is necessary. 
It is usual to set sheaves in long shocks, two by two. These are later 
gathered into round shocks and capped with two bundles as wheat is 
capped. Stacking in large stacks or in barns, provided the stacking 
is properly done, usually insures better color and a higher quality of 
oats. 


OATS IN ROTATION. 


it is necessary to grow oats in rotation with other crops to insure 
profitable production. Oats fit well in Michigan rotations, usually fol- 
lowing corn, potatoes or beans. In average seasons and on moisture 
holding soils, clover or clover and timothy seeded with oats is usually 
suecessful. The usual clover seeding is 8 to 10 pounds of red clover 
per acre, or 4 pounds of red clover and two pounds of alsike per acre. 
Where mixed timothy and clover is desired, from 2 to 6 pounds of timo- 
thy is added to the clover seeding. 

Since the rotation of crops is largely depended on to keep up the 
organic content of the soil and provide nitrogen, a good clover crop 
benefits the oats as well as other crops grown in the rotation. 


STATE LAWS GOVERNING THE PROTECTION AND PLANTING 
OF STREET TREES. 


Circular No. 41 


The State, recognizing the value of street trees, has passed laws to 
promote street and roadside planting and to protect trees already grow- 
ing along the public highways. While more encouragement should be 
given to the planting of permanent trees, both in city streets and along 
country highways, the preservation of existing trees presents a more 
immediate and serious problem. Aside from the damage and loss of 
trees, due to fungus and insect enemies, gas, smoke and poor soil condi- 
tions, they have to contend against the inroads of telephone linemen, 
electric light wires, trolley companies, gas mains, and such public 
utility companies as often use the highways for their private profit 
with little regard for the public rights in tree property. 

Property owners should be informed of these laws that they may 
know their legal rights in preventing all kinds of needless injury to 
their street trees and to guide them in their new plantings along the 
highways. 

A careful study of the following pages will show that it is the intent 
of these laws to save and protect all street trees, except such as form 
an actual obstruction to the traffic, which is the primary function of a 
highway. 


FOREWORD. 


A copy of the state laws governing the protection and planting of 
street trees should be in the hands of all citizens of the state either 
directly or indirectly concerned in the matter. This legislation is of 
especial interest to farmers, most of whom do not know what their 
property rights and privileges are in the matter. The initiative in 
presenting this information was taken by the Department of Forestry 
which is interested especially in the economic features. The Depart- 
ment of Horticulture, through its activities in landscape work, is jointly 
interested, especially from the aesthetic standpoint. 

R. S. SHAW, 


Director. 


PLANTING OF TREES ALONG HIGHWAYS. 
(Sen. Enr. Act No. 18, Public Act 36 of 1919.) 


An Act to regulate the planting of ornamental, nut-bear- 
ing or other food producing trees along the highways of the 
State of Michigan or in public places, and for the mainte- 
nance, protection and care of such trees and to provide a 
penalty for injury thereof, or for stealing the products 
thereof. 

The People of the State of Michigan enact: 

Section 1. The State Highway Commissioner and the State 
Board of Agriculture, acting jointly hereunder, shall have 
authority and it shall be their duty to select and plant, by 
seed, scions or otherwise, ornamental, nut-bearing, or other 
food-producing trees (to be supplied ‘by the Public Domain 
Commission or the Michigan Agricultural College, as may be 
recommended or approved by the Division of Agriculture of 
said college), suitable for shade trees, along the State trunk 
line highways and all other highways of the State of Michi- 
gan, upon which State reward has been paid or earned: 
Provided, That in no case shall such trees be planted except 
by and with the consent of the owner of the property adjoin- 
ing such highway. The State Highway Commissioner shall 
establish rules and regulations fer uniform planting or proper 
placing of all trees under the provisions of this act, and all 
such trees shall belong to the State, but the products there- 
of shall belong to the owners of the adjacent land. Nothing 
herein contained shall authorize the State Highway Commis- 
sioner, or the State Board of Agriculture to cut down or in- 
terfere with shade trees now growing along any such high- 
way, without permission in writing from the owner of the 
adjoining property. All expenses incurred in carrying out 
the provisions of this section shall be paid out of any moneys 
in the State Highway fund that may be available therefor. 


Section 2. Counties, townships, cities and villages may F 


annually appropriate money to be used in planting, pruning 
and protecting, and whenever necessary in acquiring shade, 
nut-bearing and ornamental trees to be placed along and 
within public highways within the respective limits of said 
municipalities. The expenditure of any such fund shall be 
vested in the highway commissioner of the township upon 
township roads, in the county highway commissioner in the 
case of county roads and in the proper highway authorities 
of the city or village as the case may be, 
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Section 3. The owner of any real estate in the State of 
Michigan that borders upon a legal highway upon which 
State reward has not been paid, shall have the right to plant 
said approved ornamental, nut-bearing, or other food produc- 
ing trees along the line of said highway adjoining said land, 
and shall receive annually a credit of five cents upon his 
highway repair tax for each tree so planted by him and 
growing in good order, not less than six feet in height when 
planted and not less than twenty and not more than forty 
feet apart. All of said trees and their products shall belong 
to the owner of said land: Provided, That no bounty shall 
be paid or deduction allowed under the provisions of this 
section upon any one tree or row of trees for a longer period 
than five years. The owner of such trees shall have the care 
thereof and shall have the duty and responsibility for the 
trimming, spraying and cultivation thereof. 

Section 4. The Michigan Agricultural College and Public 
Domain Commission are hereby authorized to grow and ac- 
quire suitable seeds, scions or trees for planting under the 
provisions of this act, and to establish proper rules and regu- 
lations for distributing the same at nominal cost, or other- 
wise, to counties, townships, cities, villages, and citizens of 
the State for the aforesaid purposes, and also for State parks 
or other public places. 

Section 5. It shall be unlawful to cut, destroy, injure, de- 
face or break any ornamental, nut-bearing, food-producing or 
shade tree upon any public highway or place, except where 
such trees shall interfere with the proper construction or 
maintenance of such highways. It shall be unlawful to affix to 
any such tree any picture, announcement, play-bill, notice or 
advertisement, or to paint or mark such tree, except for the 
purpose of protecting it, or to negligently permit any animal 
to break down, injure or destroy any such tree within the 
limits of any public highway. Any person violating any of 
the provisions of this act shall be guilty of a misdemeanor 
and on conviction thereof shall be punished by a fine of not 
less than one dollar or more than twenty-five dollars, and 
in default of payment of any such fine may be imprisoned in 
the county jail for a period not exceeding thirty days. Such 
person shall be liable to the owner of the trees for treble the 
amount of damages sustained. 


We are advised that Section 5 protects owners of street 
trees against the practice of telephone, telegraph and electric 


‘power companies from heading or cutting back the tops of 


trees and otherwise injuring or in any way defacing street or 
highway trees. The attitude of our court as to the civil lia- 
bility of such companies when they do deface or injure street 
or highway trees, is fully presented in the following cases: 
Boland y. Washtenaw Home Co., 161/315; 
Bolander vy. Telephone Co., 182 Mich. 648. 
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GENERAL HIGHWAY LAW. 


§ 4463. Sec. 6. Any person who shall wilfully injure, de- 
face, tear, or destroy any tree or shrub planted along the 

margin of the highway, or purposely left there for shade or 
ornament, or who shall hitch any horse to any such tree, by 
means of which the same shall suffer injury, or who shall 
negligently or carelessly, by any other means suffer any 
horse or other beast driven by or for him, or any beast be- 
longing to him and lawfully in the highway, to break down, 
destroy, or injure any tree or shrub not his own, standing 
for use or ornament in any highway, shall be liable to an 
action for damages in a sum not less than one nor more than 
twenty-five dollars for each offense, to be recovered at the 
suit and for the benefit of the owner or tenant of the land 
in front of which such tree or shrub stands, or at the suit 
of the commissioner in whose township such tree or shrub 
may be situated, for the benefit of the highway improvement 
fund for such township. 

Shade Trees: The policy of our laws favors the planting 
and preservation of shade trees in the public streets where 
they do not constitute actual obstruction. Clark v. Dasso, 
34/86. A highway commissioner who has wantonly sold 
trees in a highway cannot justify his action when sued in 
trespass by the owner by the statute authorizing him under 
certain circumstances to order the removal of trees from the 
highway.—Id. A telephone company, authorized to erect its 
line along a country highway, has the right to cut away ob- 
structing branches of trees, to admit of “free passage of the 
wires, without first giving the abutting proprietor an oppor- 
tunity to do so, but it will be answerable to him for any un- 
necessary, improper or excessive cutting—Wyant v. Cen. 
Tel. Co., 123/51. See section 205. 

§ 4465. Sec. 8. If any trees shall fall or be fallen by any 
person from any occupied land into any highway, any per- 
son may give notice to the occupant of the land from which 
such trees shall have fallen to remove the same in two days, 
and if such tree shall not be removed within that time, but 
shall continue in such highway, such occupant shall forfeit 
the sum of fifty-cents for every day thereafter until such 
tree shall be removed. 

§ 4466. Sec. 9. If any person or persons unless duly au- 
thorized by the highway commissioner of the township shall 
put any garbage, rubbish or waste material of any kind into 
any highway of any township of this state, with the intent 
to permit the same to remain therein, to the injury in any 
way of said highway, or to the annoyance of the citizens of 
this state, or any of them, every person so offending shall be 
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deemed guilty of a misdemeanor, and upon conviction thereof 
shall forfeit and pay a sum not less than five dollars nor 
more than ten dollars, together with the costs of prosecu- 
tion, and in default in the payment thereof shall be im- 
prisoned in the county jail of the county in which such con- 
viction may be had not exceeding ten days, or both such fine 
and imprisonment in the discretion of the court. 


§ 4467. Section 1. Shade trees shall be planted along both 
sides of the public highways, at the uniform distance, as near 
as may be, of sixty feet apart, and not less than twenty-three 
nor more than twenty-five feet from the center line of the high- 
way, but the township board of any township may direct as 
to the distance which trees may be set from each other or 
from the outer line of the highway. All trees now growing 
upon the sides of any highway, and all trees that may be 
hereafter planted thereon standing more than sixty feet 
apart, shall be preserved, and shall not be injured or re- 
moved, unless by direction of the commissioner of highways, 
and with the consent of the owner of the adjoining land, un- 
less such trees shall interfere with or obstruct the travel on 
the highway: Provided, That the provisions of this chapter 
in whole or in part shall not be deemed mandatory to town- 
ships in which the electors may by vote at a township meet- 
ing, thus determine. 


The policy of our laws favors the planting and preserva- 
tion of shade trees in the public streets where they do not 
constitute actual obstruction.—Clarke yv. Dasso, 34/86; Peo- 
ples Ice Co. v. The “Excelsior,” 44/229. 

Removal of Trees: A street railway, authorized by the 
proper township authorities to lay tracks, erect trolley poles 
and string wires, is by implication authorized to remove ob- 
structions, including shade trees, without compensation to 
the owner when such removal is necessary for the construc- 
tion of the railway as located by the township authorities.— 
Miller v. Railway Co., 125/171. The law, however, does not 
give the right to remove shade trees without notice to the 
owner, and an opportunity given him to remove them.—Id. 
See DeBoer v. Adams, 159/560. 

§ 4468. Sec. 2. In townships where trees are not planted 
and growing along the highways as required by section one 
of this chapter the highway commissioner may cause to be 
set out each year as many trees as he may deem advisable 
in his township where the adjoining lands are cleared, but 
shall not expend to exceed ten per centum of the road repair 
tax in any one year for such purpose. The commissioner 
shall particularly attend to the planting of such trees, and 
shall allow no unsuitable tree nor any tree lacking syfficient 
roots or vitality to be planted, and he shall have the charge 
and care of the same: Provided, however, That the cost 
shall not exceed twenty-five cents for each tree so set out. 
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§ 4469. Sec. 8. Telegraph companies are authorized to 
enter upon, and construct and maintain lines of telegraph 
through, along, and upon any of the public roads and high- 
ways, or across or under any of the waters within the limits 
of this state, by the erection of the necessary fixtures, includ- 
ing posts, piers or abutments for sustaining the cords or 
wires of such lines: Provided, That said telegraph com- 
panies before the construction and erection of said lines and 
poles, shall first obtain the consent of the duly constituted 
authorities of the city, village or township through or along 
which said telegraph lines and poles are to be constructed 
and erected: Provided, further, That the same shall not be 
so constructed as to incommode the public use of said roads 
or highways, or injuriously interrupt the navigation of said 
waters; nor shall this act be so construed as to authorize 
the construction of any bridge across any of the waters of 
this state: Provided further, That this act shall not be con- 
strued to authorize any such association to injure, deface, 
tear, cut down, or destroy any tree or shrub planted along 
the margin of any highway in this state, or purposely left 
there for shade or ornament. Said association, instead of 
running or placing their wires on posts, may, if they choose, 
run or place the same under ground with a suitable or proper 
covering for the protection of the same. 


§ 4470. Sec. 4. Telephone companies shall have power to 
construct and maintain lines of wire or other material, for 
use in the transmission of telephonic messages along, over, 
across, or under any public places, streets, and highways, 
and across or under any of the waters in this state, with all 
necessary erections and fixtures therefor: Provided, That 
said telephone companies, before the construction and erec- 
tion of said telephone lines and poles, shall first obtain the 
consent of the duly constituted authorities of the city, village, 
or township through or along which said telephone lines and 
poles are to be constructed and erected: Provided further, 
That the same shall not injuriously interfere with other pub- 
lic uses of the said places, streets and highways, or injure, 
deface, tear, cut down, or destroy any tree or shrub planted 
along the margin of any highway in this state, or purposely 
left there for shade or ornament nor shall the same inter- 
fere with the navigation of said waters, or the running of 
railway trains. 

See Mich. Tel Co. v. Benton Harbor City, 121/512. A per- 
son desiring to move a building along a public street upon 
which telephone lines are maintained cannot do so in disre- 
gard of the rights of the telephone company, such use of 
streets not being an ordinary but an extraordinary one.— 
Kibbie Telephone Co. vy. Landphere, 151/309. An adjoin- 
ing property owner may recover for injuries to his trees that 
project into the highway and that may be cut or trimmed 
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by a telephone company whose wires occupy the highway.— 
Boland v. Washtenaw Home Telephone Co., 161/315. 

§ 4483. Sec. 7. All trees standing or lying on any land 
over which any highway shall be laid out, shall be for the 
proper use of the owner of such land or person otherwise 
entitled thereto, except such of them as may be requisite to 
make or repair the highways or bridges on the same land, 
or within one mile of the same; but no trees reserved for 
shade or ornament shall be used for such purposes. 

The owner of the land through which a highway passes 
is the owner of the soil and the timber, except what is neces- 
sary to make bridges, or is otherwise required to make the 
road passable and may maintain trespass for digging into 
or removing the soil, grass or timber, except when needed for 
the use of the highway. The public have simply the right 
of passage over the highway.—Williams v. M. C. R. Co., 
2/259. 


SHORT SEASON HAY CROPS. 
Circular No. 42 


BY 
C. R. MEGEE, FARM CROPS SECTION. 


Due to the frequent.failures of clover seedings the past two seasons, it 
has been necessary in many instances to turn to annual or quick-growing 
crops in order that sufficient forage be produced to meet the immediate 
need for hay or roughage. 

The short season crops may be classified according to time of plant- 
ing as spring and early summer sown crops. 


SPRING SOWN CROPS. 


Oats and peas. On fertile loam and clay loam soils a mixture of one 
bushel of oats and one bushel of Canada field peas sown at the rate of 
two and one-fourth bushels per acre, with ordinary grain drill, as early 
in the spring as a good seed bed can be prepared, will usually make a 
very dependable hay crop. On the M. A. C. Station plats the past sea- 
son oats alone yielded one ton of air dry hay per acre, while the above 
mentioned mixture of oats and peas yielded one and three-fourths tons. 

Oats and vetch. On sandy loam soils, adapted to the production of 
vetch a mixture of 2 bushels of oats and 20 pounds of hairy or winter 
vetch, sown early in the spring, will usually produce a good hay crop. 
Nearly two tons of hay were secured from this mixture on the Station 
plats the past season. 


EARLY SUMMER SOWN CROPS. 


Corn. Of all the crops tested corn gave the highest yield of forage 
and the largest amount of total digestible nutrients per acre. When 
sown quite thickly in 32-inch rows the ears are not so well developed 
but the stalks are much finer and practically all of the plant is eaten 
by the stock. When sown this way the crop may be cut with the corn 
binder and bound in small bundles which facilitates handling. Varieties 
which normally reach the glaze or dent stage should be used. On favor- 
able seasons corn may be sown as late as July first and still produce 
good yields of roughage. Yields of from 7 to 9 tons of dry forage were 
secured at the Station the past season. 

Soybeans. Three tons of air-dry hay were secured by sowing Ito San 
soybeans on May 20th with an ordinary grain drill, all holes open, using 
one and one-half bushels of seed per acre. Two and three-fourths tons 
were secured when sown June seventh. Soybeans may also be sown in 
28-inch rows, using 35 pounds of seed per acre. This method will give 
a higher yield of seed but on the experimental plats did not give quite 
as high a yield of hay. The seed bed should be well cleaned of weeds 
and the soybeans sown just deep enough to insure being covered. 
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The results secured at the Station and from a series of tests conducted 
over the state indicate that the Manchu, Ito San, Black Eyebrow and 
Early Brown varieties are among the highest yielders of hay and seed. 
The Mongol and Hollybrook are well adapted to some sections in the 
southern part of the state. The Wisconsin Black or Early Black is 
earlier maturing than Ito San and can probably be grown farther north. 
The Mammoth Yellow is quite inferior and is not to be recommended 
under Michigan conditions. 

On land where this crop has not been previously grown, inoculation is 
necessary if best results are to be secured the first season. Material 
for inoculation may be secured from the Department of Bacteriology, 
M. A. C., East Lansing, Mich. 

Soybean hay is somewhat difficult to cure. Soybeans should be cut 
when the pods are well formed and before the lower leaves turn yellow 
and fall off. Best results are usually secured when they are allowed to 
wilt in the swath the first day, raked into windrows the second and 
placed in small cocks the third, where they are allowed to cure until 
safe to store. 

Millets. The Golden Millet gave a yield of 214 tons of air-dry hay 
when planted on a well-prepared seed bed at the rate of 25 pounds of 
seed per acre on June 7th. The Hungarian yielded a little less than 
the Golden and the Common less than the Hungarian. The Hungarian 
gave an excellent yield of hay on muck. The Japanese Barnyard Millet 
or Billion Dollar grass is coarser and not as palatable as Golden or Com- 
mon millet and is not recommended. Millets are shallow-rooted and 
make their growth in a comparatively short time (50 days for hay), 
consequently they are exhaustive of the fertility in the surface layer of 
soil. 

Millet should be cut for hay, when the seed is in the late milk or 
early dough stage. Mature millet seed is oftentimes injurious to live- 
stock, especially horses. For best results millet hay should be fed along 
with some other roughage. 

Sudan grass. This is a comparatively new crop and owing to the high 
price of the seed in the past, has not become very popular in this state. 
It should be sown about the same time as millet (June first) at the rate 
of 24 pounds of seed per acre. The yield of hay secured the past season 
was slightly larger than that secured from Golden millet, the hay, how- 
ever, was coarser and more bulky and was from ten days to two weeks 
later in maturing. Only one crop per season is usually secured in 
Michigan; however, two or three may be harvested in the southern states. 

Sorghums. This crop may be sown solid with the ordinary grain drill 
at the rate of 40 pounds of seed per acre, or drilled in rows 86 to 42 inches 
apart, at the rate of from 6 to 8 pounds of seed per acre. The yield 
secured has been slightly less than that secured from corn sown by the 
same method. 

The Early Amber variety of the Saccharine type is best for Michigan 
conditions. 

Crimson Clover.—Not recommended for Michigan. When sown in the 
spring it makes a very slow growth and small yield of hay. When sown 
during the summer it winter-kills badly. Crimson clover is adapted 
to the region south of the Ohio River. 
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The following table from Henry’s Feeds and Feeding shows the rela- 
tive amount of digestible nutrients in various plants suitable for hay: 


DIGESTIBLE NUTRIENTS IN 100 POUNDS. 


Dried Raushage ponds | Cathe, | rat. | Total, | Nuitive 
| 

WormerOd GOL epee petal lost qe eee ot steencre 3.0 47.3 1.5 53.7 16.9 
SoOrehimGOGGeL.s « roxastsreuin ey veushece eo tics te 2.8 44.8 2.0 52.1 17.6 
Oats:and pea hays. 5 cess oye se os ta 8.3 37.1 145 48.8 4.9 
Oatsiand -vetchibayren iw ascii ee com eer sls 6.9 37.0 1.4 47.1 5.8 
Sova bea Nays =. ceeken omar ete cigs Ula leo7e 39.2 | 122 53.6 3.6 
GoldenkNillets sy. cve rat neaue clever aarcletepetaas 4.8 49.7 Ist 58.3 Mae 


INCREASING THE PRODUCTION OF THE BEARING 
APPLE ORCHARD 


Circular No. 43 


Fruit growers directly concerned in the production of apples and those 
about to make new plantings should be interested in knowing the pros- 
pects of reasonable returns from the expenditure of capital and labor 
involved in the development of their orchards. A recent survey of the 
state shows some very interesting changes that have taken place in the 
acreage of apples and also emphasizes the necessity of better cultural 
methods to insure larger and more profitable crops. 

The farm orchard in Michigan is rapidly ceasing to be a factor in 
the production of apples in the State, especially in the southern coun- 
ties. Ten years ago the farm orchard in these counties was a very 
important factor in the apple production of Michigan. These orchards 
have now either disappeared entirely er most of the remaining ones are 
so badly diseased and neglected that they are not capable of producing 
normal crops. In the northern and eastern counties of the southern penin- 
sula as well as in the counties throughout the fruit belt, the farm orchard 
is still in fair condition so that in seasons of favorable weather condi- 
tions fair crops may be expected. The heaviest loss in acreage in the 
State has occurred in Hillsdale, Branch, Calhoun, Jackson, Ingham, 
Ionia and Livingston counties. In Hillsdale county the acreage is esti- 
mated as being only 35% of the 1910 bearing acreage. The loss in the 
other counties ranges from 65% to less than 30% as in the case of 
Clinton and Shiawassee counties. In the eastern part of the State, the 
loss has not been so severe as in the south-central and southern coun- 
ties. Most of the counties in western Michigan show but a slight de- 
crease and in some cases they show a slight increase over the 1910 acre- 
age. In Allegan county the acreage is estimated at 88% of 1910, Berrien 
92% and Mason 100%. Oceana county has increased to 105%, Benzie 
and Leelanau each to 115% of 1910. 

*The total number of bearing apple trees was estimated as approxi- 
mately 4,652,000 trees on June Ist, 1919. Of this acreage about 45% 
may be classified as sprayed trees; that is, trees that were sprayed at 
Jeast once during the season. On this basis the sprayed acreage of the 
State approximates 53,000 acres with an estimated average yield of 
45 barrels per acre. The yield of unsprayed orchards averaged about 
15% of the yields of sprayed orchards. The yield per acre varies con- 
siderably with the care of the individual orchards. This was particu- 
larly true during the season of 1919 when a large part of the commercial 
crop, especially in the southern counties in the State, was found in 
orchards well-nourished and cultured, or in those on which the crop had 
been light for the past two or three years and a large supply of stored 


*Data furnished by U. S. Bureau of Crop Estimates. 
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food was available for fruit production. These facts tend to show that 

- the small average production in the sprayed orchards of this State is 
due primarily to a starved or half-starved condition of the trees, due 
to poor orchard management. With favorable weather conditions many 
of the orchards might have set a good crop but due to a poorly nourished 
condition of the trees they were not able to withstand such adverse 
conditions for fruit setting as existed during the flowering period of 
£919: 

In Michigan the center of apple production has been gradually shift- 
ing northwestward; in other words, it has been gradually coming under 
the control of the fruit grower, in distinction to the general farmer. 

The new plantings of the fruit growers, however, have not increased 
the total production of the State, so that while the population of the 
cities and towns or consuming centers has been growing at a rapid rate, 
there is no increase of production or plantings, especially since 1914. 
It is probable that the 1920 census report will show little, if any, in- 
crease in acreage of apples throughout the country as a whole since 
1910; the new plantings being hardly sufficient to replace the old trees. 
The present shortage of nursery stock means that it will be several years 
before enough new plantings can be made to make any material increase 
in production, while it will be many years before the new plantings will 
be sufficient to balance the increased population of the consuming 
centers. These facts should form a reasonable basis for expecting fair 
prices for apples for at least the next few years. 

The prospect of good prices for fruit during the next few years should 
make the problem of orchard management, to insure maximum produc- 
tion, of serious concern to every grower. The exceedingly small average 
production of even the sprayed Michigan orchards shows that the imme- 
diate problem of the average grower is one of improving his cultural 
practices to increase his yields of marketable fruit. A study of this 
problem first directs one’s attention to the factors that influence the de- 
velopment and condition of the fruit spur. 


FRUIT SPURS AND THEIR DEVELOPMENT. 


We may, for convenience, classify fruit spurs into three general groups, 
insofar as their development is concerned: (1) those of a short, slight 
growth, without sufficient development and vitality in them to produce 
a fruit bud; (2) those of slightly stronger growth with a fruit bud of 
only sufficient vitality to flower but not to set fruit; (8) those of a 
stronger spur growth with a plump, vigorous fruit bud able to set and 
mature fruit. 

Most of the spurs on a non-productive apple tree belong to the first 
group. The history of trees producing such spurs frequently shows a 
rather satisfactory growth in the earlier years, especially during favor- 
able seasons; comparative early bearing of the trees continued for a few 
seasons, after which a cessation of growth occurred and then of fruit 
production; the tree had exhausted the food supply within reach of the 
roots to such an extent that-further growth and production was in- 
hibited. This is the present condition of many Michigan apple orchards 
and usually is the characteristic condition of neglected orchards. (See 
Fig. I.) Severe winter pruning is often resorted to by the grower to 
“re-invigorate” such trees, often resulting in temporarily restoring their 
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fruitfulness but at the expense of losing a considerable part of the fruit- 
producing area in the tree. To maintain fruitfulness by this method, 
such severe pruning must be repeated each successive year which, of 
course, would hardly be feasible. This explains the results often at- 
tained in orchards that have been neglected, where the owner or renter 
severely pruned such trees and by careful spraying obtained fair crops 
for a season or two. 

Many of the orchards on the farms in this State are in the condition 
of Group 2. Such trees usually produce an abundance of fruit spurs, 
which, while not vigorous, are sufficiently so to produce weak fruit buds 
usually in alternate years. A heavy bloom occurs usually biennially 
but a very small percentage of the spurs set fruit except with very favor- 
able weather conditions prevailing at the flowering time and for the first 
few weeks after flowering. When such trees fail to set fruit after heavy 
flowering, unfavorable weather conditions, a lack of pollenizing insects, 
infertility of the variety, insects and diseases, are a few of the most com- 
mon reasons given for such failures in fruit setting. A most potent 
factor, however, is a lack of vitality in the fruit spur to properly stimu- 
late and nourish the setting and development of the fruit. After the 
production of a fair crop, such trees require the following season or two 
to recuperate and store up sufficient food for another good crop and are 
thus referred to as biennial bearers; that is, bearing crops every other 
year except when weather conditions interfere. 

The most productive apple orchards in the State belong to the third 
group. The spurs produced are strong and vigorous, indicating an ade- 
quate stored supply of food, a large conducting tissue in the spur for 
supplying sap to the young growing fruit, and large, plump, vigorous 
fruit buds. (See Fig. II.) The leaves produced on such spurs are large 
and dark-colored and the fruits are also of good size. Generally trees 
producing a large percentage of such spurs are quite annual in their pro- 
ducing habit. This may be explained by the fact that there is sufficient 
plant food to nourish the spurs developing fruit and also to induce a 
vigorous, new spur-growth for fruit production the following year. The 
plant food supply is not all required to mature the crop but much is left 
for new fruit spur development. Where a tree is under-nourished, such 
new spur development is restricted the season a crop is being matured. 

While weather conditions will always be an important factor in fruit: 
setting, it is important to know that flowers on strong spurs are more 
apt to set fruit than those upon weak spurs. This is due to the fact that 
in weak spurs the stimulating and drawing effect of numerous seeds, 
the formation of which requires favorable weather conditions during 
the flowering period, seems to be necessary to supplement the natural 
forces in attracting enough moisture and plant food to the young fruit; 
but in strong fruit spurs the young fruits seem to obtain a sufficient 
supply of food without this supplementing effect of numerous seeds.* 

While one cannot exercise the control over weather conditions to in- 
sure thorough pollination at the fiowering time for seed development, 
it is possible to exert much influence over the vigor of the fruit spur 
and thus tend to insure crops even during seasons when weather condi- 
tions are not most favorable. This was one of the most important fac- 
tors in determining the size of the apple crops in southern Michigan 


*Dr. Heinicke’s Bulletin, Cornell 393. 
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orchards during the season of 1919. The problem, then, of developing 
strong, vigorous fruit spurs most capable of setting fruit is a most im- 
portant one to insure profitable crops. 


FACTORS FAVORING GROWTH. 


A fruit tree during its season of growth is constantly striving to 
place itself in equilibrium with the forces of its environment. It is 
therefore neyer stationary in its condition; it is ever changing from day 
to day, month to month, and season to season. The atmospheric condi- 
tions of its environment are always changing, especially those of tem- 


FIG. I. WEAK FRUIT SPURS CHARACTERISTIC OF NON-PRODUCTIVE TREES. 


perature, light and humidity, all of which influence growth and may be 
limiting factors of production. The soil conditions affecting growth are 
likewise ever changing in the supply of available plant food elements, 
in temperature conditions and in moisture content. It is this ever- 
changing condition of the soil content that more often largely deter- 
mines whether the resulting changes in tree-growth are favorable or not 
for fruit production. 

Soil moisture is a most important necessity for plant growth that is 
often a limiting factor. All plant food in the soil must be taken 
through the medium of soil moisture. It must be dissolved in the water 
of the soil before it is available to the plant. Hence, a fruit tree in the 
richest soil may starve at such times as when soil moisture is wanting. 
his principle emphasizes the necessity of such cultural practices as 
will insure an ample and uniform supply.of soil moisture during those 
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periods when the fruit spur is developing and storing its food supply 
for the following season; also, during the setting and developing of the 
fruit. Maintaining a high organie content of the soil, to enable it to 
hold more soil moisture, by manuring or cover-cropping, heavy mulch- 
ing with straw, and the early plowing of cover crops followed by regu- 
lar cultivations, are practices which tend to insure an ample and uni- 
form moisture supply. 

While the temperature and moisture conditions of the soil are factors 


FIG. Il. A STRONG FRUIT SPUR CHARACTERISTIC OF PRODUCTIVE TREES. 


that greatly influence growth, the availability of the chemical elements 
in the soil is a most common limiting factor. This deficiency of avail- 
able chemical elements in the soil may be due to the fact that the soils 
are “infertile” or are deficient in one or more of these elements. Other 
orchard soils are rich enough but the elements are not in available 
forms at the most favorable season for growth. Studies of the Soils 
Department on the relative availability of nitrogen, phosphorus, potash 
and such other essential elements in the soil at different periods of the 
growing season show that in very early spring there is a very slight 
amount of these elements present in available forms. As the season 


EXPERIMENT STATION BULLETINS. 579 


advances, the soil temperature rises and the relative amount of these 
elements in available forms increases, reaching a maximum about the 
middle of the summer and then declining until in the fall there is again 
practically no soluble plant food in the soil. In mid-summer when these 
elements are most available in the soil, fruit spur growth should be 
about completed. During the earlier part of the season is the period 
when available nitrogen is most essential in promoting the development 
of strong fruitful spurs and in favoring fruit setting. Phosphorus and 
potash, while also essential, do not seem to be required quite so early 
in the season. The problem of the grower, therefore, is to use such 
cultural practices as are necessary to insure an adequate supply of these 
essential elements as they are required for fruit growth. 

There are several practices that may help to insure this supply. An- 
nual moderate pruning of the trees during the winter or early spring 
indirectly helps to compensate for this deficiency since there will be 
a smaller top growth to support. The early spring plowing of cover 
crops that are still in a green, succulent condition and that will decom- 
pose quickly and soon become available to the plants will tend to favor 
growth. The early cultivation of orchard soils following plowing tends 
to liberate plant food at this season. The application of fertilizer early 
in the spring, either as decomposed stable manure or in such commer- 
cial forms as will soon become available to the plants, may prove most 
beneficial in encouraging an early, vigorous spur growth. 

The ideal of the Michigan fruit grower handling a bearing apple 
orchard on the soil mulch system should be to furnish and maintain the 
organic and nitrogenous content of the soil by the growing of cover 
crops supplementing this practice by the addition of potash in the 
commercial form and more frequently of phosphorus when such happen 
to become limiting factors of production. In commercial practice, how- 
ever, especially on light soils, it may frequently be found advantageous 
to supplement the nitrogenous content of the soil by moderate applica- 
tions of some quickly available form of nitrogen, applying it early in 
the spring. As a matter of fact most growers are not maintaining either 
the organic or nitrogenous content of their soils by cover cropping as 
is evidenced by the present condition of their trees and the crops pro- 
duced. As stable manure in sufficient quantities is rapidly becoming 
a thing of the past, growers are bound to turn their attention more to 
the commercial forms of fertilizers and unless used judiciously they are 
quite apt to be disappointed with the results. 


COMMERCIAL FERTILIZERS. 


Commercial fertilizers can never be considered as full substitutes for 
stable manure. They do not furnish the organic matter to the soils to 
keep them mellow, friable and capable of holding moisture and it is only 
when this physical condition of the soil is thus maintained that the 
best results can be obtained with commercial fertilizers. Recent tests 
have demonstrated that when commercial fertilizers are used the results 
will also depend greatly upon the time of application and the avyaila- 
bility of the forms used. 

Investigations on the causes of apple blossoms failing to set have 
shown that this condition is closely associated with the question of plant 
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nutrition and that strong spurs, well supplied with water and food, 
are a very important requisite to self-fertility.* It is now considered 
advisable, therefore, to apply the fertilizer just as early in the spring as 
growth begins if the effect on the setting of the present season’s crop 
and on the formation of fruit spurs for the following season are desired, 
using such quickly available forms as nitrate of soda or sulphate of am- 
monia for the nitrogen, acid phosphate for the phosphorus and muriate 
or sulphate of potash for the potash. Whether any or all of these three 
essential elements of plant food are deficient in any particular orchard 
soil is the first question to consider. <A soil analysis will not conclu- 
sively prove this point. A close observation of the present or previous 
season’s growth and production of the trees and a consideration of the 
general type of top and subsoil, together with the way in which the soil 
has been handled, should lead to an estimate of the probable deficiencies 
of the soil. 

Nitrogen. Weak vegetative growth as characterized by a short, thin, 
new twig and spur development and by the production of small light- 
colored leaves is generally associated with a lack of nitrogen in the soil. 
The sandy or gravelly loam soils that characterize our fruit sections are 
particularly apt to be deficient in this element. Recent experiments 
have shown that a lack of nitrogen in the soil especially during the 
early period of growth, is a most common limiting factor of fruit pro- 
duction with mature trees.* 

Orchards on strong clay loam soils that are well cultivated and cover- 
cropped are not so apt to be deficient in this element. When trees are 
making an excessive vegetative growth as characterized by the produc- 
tion of long, vigorous, new twigs, large heavy dark green foliage, possi- 
bly preventing the proper coloring of the fruit or delaying the tree in 
coming into bearing, it indicates an over-supply of nitrogen. This may 
be checked by the practice of very light pruning, by light cultivations 
supplemented with non-leguminous cover crops, by cropping the orch- 
ard, or by seeding it down for a season or two. ‘Such a condition, 
while not very general, is apt to prevail on the fertile clay loam soils, 
particularly about the time the trees have reached a bearing age which 
may be considered as a transitional stage from that of vegetative growth 
to fruit production. 

The amount of nitrogenous fertilizer that should be applied to trees 
is largely a matter of estimate based upon the probable degree of de- 
ficiency of this element in the soil and the size of the tree. If nitrate 
of soda is the source of nitrogen used, from 3 to 6 pounds per tree will 
generally be found desirable. As nitrate of soda tests about 16% 
nitrogen, this would mean that from one-half to one pound of actual 
nitrogen was being applied per tree. Upon this basis the proper amount 
of sulphate of ammonia or other nitrogenous fertilizers to apply could 
be estimated. 

Phosphorus is an element that is also frequently the limiting factor 
of growth and of fruit production on the orchard soils of this State. 
Investigations of our Soils Department show that the sandy loam soils 
and sandy soils of our State are commonly low in phosphorus. When 
phosphorus is deficient in the soil and the moisture and nitrogen supply 


*Dr. Heinicke, Cornell Bulletin 393. 
*IKtrause & Kraybill, Oregon Bulletin 149. 
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sufficient, it may affect growth and production in quite a similar man- 
ner as when nitrogen is the limiting factor. The production of new 
growth is inhibited, the leaves are light and yellow in color and the trees 
as a whole appear devitalized. Under such conditions an application 
of acid phosphate results in a vigorous vegetative growth of strong, 
healthy shoots with large, dark-green leaves, showing that the un- 
balanced condition of the soil for growth has been adjusted. From 5 
to 10 pounds of acid phosphate per tree should be used in fertilizing 
mature orchards under these conditions, the exact amount being esti- 
mated by the apparent degree of deficiency of this element as well as 
upon the size of the tree. Beneficial results may be expected on such 
soils from subsequent applications every second year. 

Potash. While potash is another essential element for plant growth 
that is sometimes deficient in the soil, it is not so frequently a limiting 
soil factor in Michigan as nitrogen or phosphorus. This element seems to 
be most directly concerned in the development of strength and sturdiness 
to the twigs, foliage and branches and in the maturing of the plant 
tissues and fruit. Apparently, this element is not so essential during 
the earlier season of growth and later in the season the average soil 
of this State seems to contain enough available potash for the require- 
ments of the tree. However, when an application of potash seems neces- 
sary, from two to three pounds of:muriate or sulphate of potash should 
be applied per tree. 

While much information as to the probable deficiency of an orchard 
soil may be obtained through studies of the soil, and by the growth and 
production of the trees, the surest method of ascertaining a soil’s de- 
ficiency is by an actual orchard test. Such a test should precede any 
extensive application of commercial fertilizer when no very definite 
indications of deficiencies are apparent, or when no such orchard tests 
under similar conditions have been made in the locality. The simplest 
orchard test for this purpose would consist of three plots using three 
or more trees to a plot with a check or unfertilized row of trees be- 
tween each. To one plot nitrate of soda might be applied; nitrate of 
soda and acid phosphate to the second; nitrate of soda, acid phosphate 
and muriate of potash to the third. Such tests would indicate whether 
any or all of these elements were needed. A general application based 
upon these results could be quite safely made to the entire orchard 
the following season. The amount to use from year to year will con- 
tinue to be a matter of estimate based upon the results obtained, from 
the previous season. 


PRUNING. 


There are few mature apple orchards in this State that have not 
suffered from the pruning saw. Injudicious pruning of apple trees has 
been such a common fault that some growers are turning to the oppo- 
site extreme in believing that trees are better unpruned. The degree 
of pruning required by a tree and the results that may be expected are 
so intimately dependent upon the condition of the tree and so closely 
associated with the food. and moisture supply of the soil that no simple 
formula for pruning can be offered. 

Many fallacies exist in the minds of horticulturists regarding the 
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effect of pruning upon growth and fruit production, but much light has 
been shed upon this subject by recent investigations. 

The pruning of trees while dormant has been commonly regarded as 
a practice that results in increased vigor of the plant. Since severe 
dormant pruning usually causes a stimulated vegetative growth of the 
remaining branches, it might appear that such was the case, especially 
if judgment is based on the length of twig growth of the remaining 
parts the following season. Annual twig growth alone, however, is 
not a correct index of a tree’s vigor. Studies have shown that the 
total amount of wood laid down over the entire plant is a more accu- 
rate index of a tree’s vigor. When a tree is severely pruned during the 
dormant season, the equilibrium that naturally exists between the top 
and root systems, as determined by the environment and food supply, 
is broken. While this results in a more rapid vegetative growth of the 
remaining parts after pruning, this growth is not sufficient to compens- 
ate for the loss of branches caused by pruning and for the new growth 
that otherwise would have been produced. So far as the effect on growth 
is concerned, the less a tree is pruned the larger and heavier it becomes. 
Therefore, pruning is at the expense of total growth rather than result- 
ing in a gain in total growth. 

It is also sometimes considered that a heavy pruning of the top in- 
duces a renewed and strengthened root development. A study of plant 
physiology reveals the dependence of root growth upon the food supply 
assimilated in the leaves. Any severe reduction of foliage naturally 
limits the food supply. to the root system, which in turn proves a limit- 
ing factor of root growth. Severe top pruning, therefore, tends to re- 
tard root growth and development rather than to stimulate or invigor- 
ate it. 

While pruning results in a more rapid vegetative growth of the re- 
maining branches, its effect upon fruit production is less definite; the 
results depend largely upon the vigor of the tree, the degree of prun- 
ing practiced, and the character of the pruning. The heavy pruning 
of trees already in a vigorous condition of growth encourages further 
vegetative development at the expense of fruit production. Heavy 
pruning of trees just coming into fruiting further retards the time of 
bearing. When the lack of fruitfulness, however, is due to what is 
called a “general devitalized condition” of the tree as characterized by 
little, new spur or twig growth and small light-colored foliage, dormant 
pruning results in a stimulated growth of the remaining spurs and 
twigs which in turn may or may not result in increased fruit produc- 
tion. This so-called “devitalized condition” of the tree Krauss has 
found is caused by an accumulation of the carbohydrates to such a 
degree in excess of the available soil nutrients that their efficient util- 
ization is prevented. When a tree has reached the period of full bear- 
ing, its roots have penetrated all the available soil area so that in soils 
of but moderate fertility the proportion of soil nutrients absorbed to 
that of the leaf area, which in turn measures the carbohydrate supply, 
is apt to become less each year. The nitrogen and other soil nutrients 
then become the limiting factors of fruitfulness and growth. While 
pruning will not increase the supply of nitrogen and other food ele- 
ments in the soil, it reduces the supply of carbohydrates and in that 
way tends to readjust this balance. Even under these conditions if the 
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pruning is too severe, it will reduce the supply of carbohydrates to such 
a degree that all remaining will be utilized by the soil nutrients in 
vegetative growth and hence no storage of this material which seems 
necessary for fruitfulness can take place. 

While the severe pruning of trees that are not productive, due to a 
limited supply of food material in the soil, may result in greater fruit- 
“ulness, it is a question if this is the wisest method of bringing about 


BEFORE PRUNING. 


Fig. III. A Spy tree before pruning showing an accumulation of numerous small branches 
. over the outer portions forming a dense top. 


this desired change of condition since such pruning necessarily results 
in decreasing the fruiting area of the tree. It is usually a better prac- 
tice, even under such conditions, to prune lightly and to readjust this 
balance of soil nutrients to carbohydrates by proper fertilization of the 
soil and proper cultural practices. 

Having in mind the general effects of pruning upon growth and fruit- 
fulness which should form a basis for estimating the relative total 
amount of pruning required in relation to these factors one is then 
ready to consider the other aims and purposes of pruning practices that 
determine more specifically just what parts should be removed. 

Pruning is largely a practice of adjusting the direction of growth pro- 
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duced and of directing the forces of future growth. During the earlier 
years of the tree’s existence, pruning is primarily a training process 
in which the tree is assuming its future matured form which is deter- 
mined by the combined forces of its inherited character of growth, its 
environmental conditions and the direction in which its forces of growth 
are led to take by pruning. Since the natural habit of growth and the 
forces of environment do not result in a form of tree that best meets 
the economic conveniences of good orchard practices or does not re- 


AFTER PRUNING. 


Fig. IV. Same tree as shown in Fig. 8. Outer branches have been thinned out and top 
moderately reduced. 


sult in a form that is capable of producing maximum crops without 
the breaking down of the branches, these objects must be sought by 
pruhing. While this function of pruning is relatively of greater im- 
portance during its formative period, that is, before the tree comes into 
bearing, it must be considered, nevertheless, even with mature trees. 
The greatest stimulative effect of pruning on growth is in closest 
proximity to the cut. Hence, in pruning wood of the past season’s 
growth, the bud left nearest the end generally produces the greatest 
grow th the following season. The grow vth of the lower buds is less as 
the distance from the cut increases. As the direction of this bud largely 
determines its direction of growth, the direction of the future branches 
is greatly influenced by the direction of the buds left nearest the end. 
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In pruning older branches they should be cut close to other lateral 
branches or close to the trunk. When stubs are left in pruning, there 
is no growing point to act as a drawing force in directing the sap to 
the wound. As a result the wood fails to callous and the tissues start 
to decay, resulting later in heart rot. 

If it is desired to renew vegetative growth throughout the tree as a 
whole, the pruning should be well distributed over the entire tree by 
thinning out the numerous small outer branches not usually more than 
one inch in diameter, rather than by pruning a few large branches and 
thereby leaving great openings in the tree. This thinning out of numer- 
ous small branches near the outer parts of the tree will also allow a 


TOPPING TREES. 
Fig. V. Such severe pruning to reduce the height of the tops is not recommended. 


more equal distribution of light to the central parts, provide a better 
circulation of air and permit more thorough spraying. The cutting 
out of a large branch is usually followed by an excessive vegetative or 
sucker growth just below the wound; it exposes the other large branches 
below and in its vicinity to sunscald and reduces. the fruit-bearing sur- 
face of the tree. The smaller fruit-bearing branches throughout the 
inner portions of the tree should be conserved as much as possible to 
encourage fruit production there as. well as near the outer parts. 

Pruning is often a desirable means of encouraging a development of 
lateral branches and thus correcting or preventing the production or 
development of long, rangy branches that would later be quite subject 
to splitting or breaking when laden with fruit. By heading back a 
long rangy branch close to a lateral branch, a more stocky form may 
be developed. Such stocky branches can carry a much larger load of 
fruit without danger of br eaking or splitting. 
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Heading back is also a means of maintaining or destroying the bal- 
ance between two branches that happen to be growing from or near a 
common point. If two such branches have made about the same amount 
of growth and are left unpruned or are cut back the same degree, equal 
growth will be produced the following season. Such a condition fre- 
quently results in the development of a crotch that makes the branches 
very subject to splitting. To prevent this condition one branch may 
be cut several inches shorter than the other; the longer branch will 
then give rise to more growth and become the leader, while the shorter 
one will become one of its laterals. 

When watersprouts develop on the main branches they should be re- 


’ 


TWO YEARS AFTER TOPPING. 
Fig. VI. Same tree as Fig. 5. Large limbs severely injured by stin-scald. Suckers forming 
new top. 


moved by close pruning except when desirable for filling up vacant 
spots through the tree for fruit production. Under such conditions, 
the sprouts left should be headed back to induce lateral branching. The 
following year it may also be desirable to shorten some of the lateral 
branches produced but after this time heading back should cease. All 
branches tending to develop in the wrong direction or tending to cross 
other branches should be headed back or entirely removed and, of 
course, all dead branches should be cut out. 

‘Topping trees. Most growers appreciate the difficulty of spraying, 
thinning, and harvesting fruit on high-topped trees. This difficulty 
often leads to the practice of reducing the tops to the desired heights 
by severe pruning to produce low, round-topped trees. This sudden 
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reduction of the tops is generally followed by an excessive productioiw 
of sprouts on the main branches and usually by severe sunscald of the 
bark on the larger limbs. This practice, therefore, leads to serious 
injury of the trees, and many orchards of the State are monuments of 
the disastrous results often following this practice. One should not 
attempt to change to any great degree the form of a mature tree. The 
height of the uppermost branches of a high-topped tree may be gradu- 
ally reduced to a moderate degree by successive light prunings over a 
series of years, but not by removing so much growth at any one time 
as to upset the balance of the tree or expose the remaining branches to 
sunscald. 


PRACTICAL RULES FOR GUIDANCE. 


Mature trees should be pruned annually but moderately. 

Remove all dead branches and watersprouts except such of the latter 
as are desired for fruiting wood, thinning out as many of the outer 
branches where the growth is too dense and as many of the branches 
growing in undesirable directions as the present vigor of the tree and 
fruiting record would seem to permit without seriously disturbing its 
equilibrium. 

It is better to increase vegetative growth by feeding, cultivation, and 
cover-cropping than by excessive pruning. 

Make all cuts clean and close and see that all wounds have good sur- 
face drainage. 

On trees infected with bark cankers, prune only such branches that 
seem of most urgent necessity as each wound is apt to prove a new 
infection point for such troubles. Disinfect the pruning tool after 
each cut to prevent the possibility of spreading the infection by the 
pruning tool. 

Do not jeopardize the present health and fruitfulness of high-topped 
trees by excessive pruning to make them low and round-topped. To 
moderately modify such high-tops requires time, patience, and skill. 


COVER CROPS. 


While it has been a general practice for a number of years to cover- 
crop tilled orchards, the importance of efficient cover-cropping bears a 
new significance in its value under the changed conditions of the times. 
This is due particularly to the present reduction in the supply of stable 
manure from the cities for orchard fertilization, and the present neces- 
sity of increasing and maintaining the organic content of the soils to 
increase production. 

The loss of fertility of many of the orchard soils is due largely to 
the decrease in the amount of humus that they contain. Humus is 
the product of the partial decay of organic matter and is considered 
a necessary ingredient of fertile soils. Most of the nitrogen of the soil 
is present in the more or less decomposed organic matter. Besides 
nitrogen, this organic matter either contains phosphoric acid and 
potash in available forms or assists in making them available from the 
mineral elements. Under natural conditions, the humus in the soil 
resists decay. Tillage in an orchard is therefore practiced and is 
desirable because it hastens the decay of this potential plant food by 
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providing better conditions for its decomposition in the soil. As the 
humus of the soil is reduced by successive cultivations and cropping, the 
nitrogen content of the soil, its water-holding capacity, and crop pro- 
duction are likewise decreased. This emphasizes the necessity of an- 
nually replacing the organic matter lost through decomposition to 
maintain soil fertility. While cover-cropping is the most economical 
means of annually furnishing this organic matter, many growers are 
not producing enough humus with their cover-crops to replace it as 
fast as it decomposes; hence their orchard soils become less productive 
each year. Humus is also very essential because it improves the physi- 
cal condition of the soil; it makes a loose, sandy soil more compact, 
while it loosens up a hard clay soil making it more friable and mellow. 

The beneficial effects of a cover crop on “growth and fruit production 
is, therefore, largely dependent upon the amount of humus and nitrogen 
in the crop returned to the soil; in other words, the greatest effect may 
be expected with the crop that consistently ‘furnishes the greatest 
amount of vegetable matter each year. It has been found that while a 
crop like soy beans may be richer in nitrogen and also may add aerial 
nitrogen to the soil, yet some other non-leguminous crop may improve 
the soil conditions more, affecting growth and fruit production because 
of its greater bulk of organic matter. 

The degree of benefit derived from the use of cover crops is also de- 
pendent upon the time the crops are sown, the time when they are 
turned under, and the adaptation of the crop to the soil and orchard 
conditions. 

The necessity of an abundant supply of soil moisture and nitrogen, 
as soon as growth begins, to insure a good setting of fruit and to stimu- 
late early spur-g orowth, is not always” well appreciated by the growers. 
Too many defer. the turning under of the cover crops until late spring. 
Under these conditions the plant food in the cover crop does not be- 
come available to the trees soon enough to be most beneficial, especially 
on the crop of that season. The maintenance of the fruits upon the 
fruit spurs to prevent an excessive “June drop” is largely dependent 
upon an ample supply of moisture and plant food. The production of 
vigorous fruit spurs for the production of fruit buds for the crop the 
following year infers an early cessation of growth to permit a proper 
storage of food in the bud and spur. Early plowing or disking-in of 
the cover crop as soon as growth begins is very desirable; also the 
seeding of the crop earlier in the summer than is frequently practiced, 
early July being preferable to early August unless soil moisture proves 
a limiting factor in seasons when the trees are producing a heavy crop. 

Cover cropping has many other desirable functions. The cover crop 
absorbs the plant food that becomes available in the soil in late sum- 
mer and fall that might otherwise leach away, returning it to the soil 
at a season when the trees can most readily use it. It is of value in 

catching leaves that drop in the fall and that otherwise might blow 
away. The value in this respect is emphasized ‘by the following table: 
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Value of Crop in Catching Leaves and Preventing them from Blowing 


Away. 
Baldwin apple tree of bearing age and normal size produced..°80 lbs. 
RHOde Slane Gereenin rs Wyland une be buat. bee ici ies & fies a S81 Ibs. 
Champron:. “Peachey aoe) set aeelealeieor a Cee ela NG 46 Ibs. 
ete dia are eR eens eae ated SNOT ANA 2aS oh a Si ac: nh eae 38 Ibs. 
AES cee) Th NN Suee cor yas heen be Seal ie clid dren ae OMI Sig eta. o's! atef veers 52 Ibs: 
Beret Gr ri Callteabiae sighs ce Rests Aas haieaater. eae Sais = oe eS o's ee 38 lbs 
Miteeaiby Ain reg Cee fey seo Ne Pale SNA ar iat a ed ot aio ay cats w) 9: 9 ow letere 191% Ibs. 


Such a mass of organic matter produced annually from a tree should 
be conserved and returned to the soil. 

Cover crops are advantageous, also, in covering the soil in winter to 
hold the snow, preventing deep freezing, and preventing soil erosion. All 
of these factors are of great importance in managing an orchard and 
emphasize the desirability. of good cover-crops. 


SUMMARY STATEMENT.* 


Cover-cropping is the most available means of the fruit grower in 
maintaining or increasing the organic content of the soil. 

This organic matter is necessary to maintain its physical condition, to 
increase the water-holding capacity of the soil, and to act on the mineral 
elements in making them soluble in soil moisture and thereby available 
to the plants. 

Leguminous cover crops have the further advantage of adding nitrogen 
to the soil. 

The degree of benefit derived from their use is measured by the amount 
of organic matter and nitrogen in the crop returned to the soil; by the 
time the crops are sown; the time when they are turned under; and by 
the adaptation of the crop to the soil and orchard conditions. 

The annual production of Michigan apple orchards could be greatly 
increased by combining an intelligent use of commercial fertilize:s, 
_ judicious annual pruning, and efficient cover-cropping and tillage.* 

*For further details on cover crops, send for Special Bulletin No. 18. 


*Detailed directions of spraying orchards may be found in the Spray Dulletin which may 
be obtained upon request to Dir. R. S. Shaw, Kast Lansing, Mich. 


| 


THE EFFECT OF FERTILIZER SALTS TREATMENTS ON THE 
COMPOSITION OF THE SOIL EXTRACTS. 


Technical Bulletin No. 45 


Cc. H. SPURWAY, SOILS SECTION, MICHIGAN AGRICULTURAL EXPERIMENT 
STATION. 


Historical. 


Since the time of Liebig and Boussingault agricultural investigators 
have manifested great interest i in the effects of Yer tilizer salts on soils and 
crops. Considerable work has been done along this line and the liter- 
ature on the subject is very voluminous, so that practical difficulties do 
not permit of a complete review here. Sufficient reference material is 
given, however, to show the trend of results so far obtained. 

Storer (29) gives results from Boussingault’s work showing that 
CaSO, liberates P, K, SiO., Mg, S and Cl from the soils experimented 
upon, and in one case Na and oxides of Fe, Mn and AI collectively, 
because greater quantities of these elements were found in the ash of 
clover grown on a treated soil than were found in the same crop from 
the same kind of soil untreated. . Several other investigators have studied 
the power of CaSO, and other chemicals to liberate K from soils and 
soil forming rocks, with various results. Bradley (4) working on some 
Oregon soils, found that gypsum increased the solubility of K in the 
soils and also in feldspar but the effect of lime in this respect was slight. 
Curry and Smith (8) claim increased solubility of potash in some New 
Hampshire soils by use of NaCl, NaNo,, and Na,CO,, while lime and 
CaCO, had practically no effect. Similar results were obtained from 
Na salts by Tressler (30), who also found that CaSO, liberated K from 
some soils, and the effect was more marked on a clay than on either a 
silt or sand. McMiller (24) also claims that gypsum liberates K from 
certain Minnesota soils, and Wheeler (32) gives data to show that NaCl, 
NaNO, and Ca salts may liberate some K from soils. Some investigators 
obtained results differing from those just stated. Plummer (26) found 
that CaH,(CO,), did not increase the solubility of K in biotite, mus- 
covite, orthoclase or microcline. That lime does not increase the avail- 
able K in soils is also stated by Gaither (18). Fraps (11) claims that 
Na,SO,, NaNO, or other salts have little effect on the solubility of K 
in soils, but that CaCO, and organic matter liberate K to some extent. 
Briggs and Breazeale (1), however, state that Ca(OH). had practically 
no effect in liberating K from pegmatite, orthoclase or granitic soil. 
These authors also found that the solubility of K in orthoclase was 
depressed by gypsum. lLyon and Bizzell (19) also place little emphasis 
on the effect of lime in liberating K from soils. These results seem to 
show that the solubility of K in potash bearing rocks and soils is in- 
creased very slightly if at all by hydrated lime, lime or CaCO, but that 
in this respect CaSO, and Na salts act differently on different rocks and 
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soils. One is led to conclude that the effects of neutral salts in liber- 
ating K from rocks and soils depend upon the chemical and physical 
state of the K in these materials. 

The situation with respect to liberation of P from soils by various 
treatments is similar to that of K, however, the results of investigators 
show that P in certain compounds is made more soluble while that in 
other forms is not affected. Wagner (31) was probably the first to 
show that NaNO, dissolved phosphates in the soil; while Liebig (20) 
and Lawes and Gilbert (21) seem to have observed that ammonium 
salts increased the solubility of soil phosphates. The quantity of 
water soluble phosphates in soils was not increased by lime or gyp- 
sum, Bradley (4). Greaves (12) in an extensive investigation of 
this problem observed that the solubility of phosphates is decreased 
in general by Ca and Fe-salts, but that Na,SO,, CaSO,, (NH,).SO,, 
NH,Cl and NH,NO, increase their solubility; while the solubility of 
calcium phosphates was increased and of iron phosphates decreased by 
NaNO, and KNO,. This same author states that the effect of MgSO,, 
NaCl, MgCl, and KCl, varies with the kind of phosphate, but the sol- 
vent action of all compounds is more vigorous in presence of the soil. 
Cameron and Bell (9) working on pure compounds give data to show 
that lime salts depress the solubility of lime phosphates, while neutral 
salts and acid solutions have the opposite effect, also, that hydrolyzing 
salts increase the solubility of iron and aluminum phosphates and neutral 
salts have only a slight action on them. Hartwell and Kellogg, (15), 
Kellner (17) and Sutherst(28) claim that lime increases the solubility 
of soil phosphates. The last named author and Gaither (13) state that 
lime is especially effective on iron and aluminum phosphates. CaCO, 
is not effective in dissolving phosphates, Sutherst (28); and Lyon and 
Bizzell (19) found no relationship between liming soils and P removed 
from them by cropping or leaching. While considerable difference of 
opinion prevails among investigators it appears that soil P may be 
made more soluble by the common fertility treatments. 

Researches have repeatedly shown that other soil elements may be 
dissolved by various treatments. Ca and Mg may be lost from the soil 
in considerable quantities through fertilization as shown by Collinson 
and Walker (7), references cited by Lyon and Bizzell (19), Wheeler 

32), the work of Cameron and Bell (10) and many others. That 
NaNO,, NaCl, and Na,SO, increase the solubility of CaCO, in soils has 
been shown by Breazeale (2). Studies on adsorption and basic ex- 
change in soils by numerous authors prove beyond doubt that Ca, Mg, 
Fe, and Al are liberated in soils by certain neutral salt treatments. 
The work of Monmier and Luczyaskt (25) is especially interesting in 
this connection because they state that CaCO, and MgCO, precipitate 
Fe in the soil as a basic carbonate which gradually changes to a hydrate 
and little is found in the soil extract. In general, experimental data 
appear to indicate that the results obtained depend somewhat upon, the 
materials used and quantities of reagents added to them. 


The Problem. 


The composition and concentration of soil solutions as affected by 
soil treatments is undoubtedly of great importance in practical agri- 
culture. King (18) and more recently Burd (3), Stewart (27), Hoagland 
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(14, McCool and Millar (23), Bouyoucos and McCool (5), Bouyoucos 
and Laudeman (6) and others, have produced data showing a close 
relationship between composition and concentration of the soil solution 
and plant activities. That the solution in various soil layers changes 
in composition as soluble salts move through soils is shown by MeCool 
and Wheeting (22). ‘hese changes in composition must surely affect 
solubilities of soil elements and growth of plants. 

The problem undertaken in this research was suggested by Dr. M. M. 
McCool, it being the general policy of the members of the Soils Section 
to attack the problem from the physical and chemical angles and when 
thought desirable and practicable, from the field standpoint as well. It 
is the outgrowth of other work of a similar nature performed at this 
Station and cited above, in which solubility of soil minerals under 
different treatments and movements of soluble salts in soils were studied 
principally by means of the freezing point method of determining con- 
centrations in soils and soil extracts. It was thought advisable to 
support this work by an extensive chemical research to determine if 
possible the extent of the effect of various treatments upon each soil 
component as well as the reactions involved. It was also planned to 
study the residual as well as the immediate effects produced by the 
treatments. 

Experimental. 


Four sandy loam soils as nearly true to type as could be obtained 
without mechanical analyses were selected for experimentation. Two 
of the soils were alkaline to litmus paper and two were acid. These 
soils had been treated with manure in the fields, but never with com. 
mercial fertilizers so far as could be ascertained. Analyses of the soils 
are given in Table 1. The soils were prepared by passing the fine 
material through a ten mesh sieve, they were then air dried in the 
laboratory, and stored in galvanized soil bins. The four soils were 
treated in duplicate sets with nine different fertilizing compounds in the 
following manner: 1 gm. of oven dried fertilizing material was inti- 
mately mixed with 1 kg. of air dried soil, the soil placed into a four 
litre aspirating bottle the neck of which was fitted with a small cork. 
The bottle was then inverted and placed on a ring support and the 
soil saturated with distilled water (500 ¢.c.) through the bottom tubla- 
ture which was finally fitted with a cork. After standing two days the 
treated soils were leached with about three litres of distilled water in 
500 c.c. portions, the small cork in the rubber stopper removed to 
permit percolation and the water admitted through the tublature of 
the bottle. Electrical resistance measurements were taken for concen- 
tration of the several portions and some of them were tested ‘for re- 
action by litmus paper and boiling with phenolph-thalein indicator. 
Equal quantities of solutions were removed where necessary for these 
tests so that the analytical results would be comparative. The soils 
were then left saturated for a period of fifteen days and the leaching 
procedure repeated. The soil extracts were then made exactly to three 
litres using the last 500 ¢.c. portions in each case for the final measure- 
ments. Chlorine, carbonates, reaction and in some cases nitrates were 
determined on these natural extracts, after which they were treated 
with 1 cc. of concentrated nitric acid to flocculate colloidal material 
and concentrated so that analytical determinations in milligrams rep- 
resented parts per million on the soils. 
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Results are averages of duplicate determinations and except as other- 
wise stated are given as parts per million on soils. A complete report 
of the experimental procedure is given in this paper. 

The chemicals used were KCl, commercial 14 per cent acid phos- 
phate, commercial hydrated lime, CaSO,, NaCl, NaNO,, Ca,(PO,),, . 
Ca(H.,PO,), and CaCQ,, 


Method of Analysis. 
SOILS. 


Loss on ignition—official method, U. S. Dept. Agr. Bur. Chem. Bul. 
No. 107, rev. 

Total Nitrogen—official method. 

Total mineral elements—sodium peroxide fusion and official methods 
for separations. 

Soluble mineral elements—solution made by provisional method for 
the more active forms of phosphoric acid in soils. Official methods used 
for separations. 


Soil Hetracts. 


Chlorine, carbonates, nitrates—determined by methods given in U. S. 
Dept. Agr. Bur. Soils, Bul. No. 31. Carbonates were estimated also by 
Seyler’s method for natural waters. Volumetric Analysis—Sutton., p. 
100 and results reported in this paper as fixed carbon dioxide. 

Silica—on 300 c.c. of solution by Official Method, except soluble resi- 
dues were taken up by nitric acid in place of hydrochloric acid. 

Iron, aluminum and phosphorus collectively, calcitm and magnesium— 
determined after silica by treating the solutions with excess of sodium 
and potassium carbonates, evaporating to dryness and igniting to de- 
stroy organic matter. Separations were then made according to official - 
methods. Iron and phosphorus determinations were made first and when 
phosphorus pentoxide exceeded in quantity. the iron oxide a measured 
excess of a standardized solution of ferric chloride was added to precipi- 
tate all the phosphorus, and the requisite correction made. The calcium 
oxalate was titrated by potassium permanganate. 

Sulfur and phosphorus—200 c.c. of original solution was concentrated, 
treated with excess of sodium and potassium carbonates, evaporated, 
ignited at low temperature, taken up with dilute hydrochloric acid, and 
sulfur estimated by the official method. The solution was then neutralized 
by potassium carbonate, acidified with nitric acid and the official method 
used to determine phosphorus. 

Tron oxide, potassium and sodium—300 ¢.c. of original solution evapo- 
rated treated with concentrated sulfuric acid, evaporated and ignited. 
This process was repeated until residues were quite white. Residues were 
dissolved in hydrochloric acid, filtered, iron, ete., precipitated by am- 
monia and the iron estimated by the permanganate volumetric method. 
The filtrate was then cleared by the usual methods and sodium and 
potassium weighed as sulfates; then dissolved, changed to chloride with 
barium chloride, excess of barium removed, and separation of the 
chlorides effected by platinic chloride according to the official method. 

Aluminum oxid—estimated from iron, aluminum, and _ phosphorus 
oxides by differences. 
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Data and Discussions. 


TABLE 1—CHEMICAL ANALYSES OF THE SOILS. 
(Results expressed as pounds per 2,000,000 pounds of soil.) 


No. 1. No. 2. No. 3. No. 4. 
| 

TGSSOMMSHIGION 5b oi edene sew ei ae coo SE OMe IeicTae o cio bateie ie sharetee ove te 60, 200 89,200 24,600 54,400 
PR OPAL IEP O SET ye. steve vate teparoiace entero ta ore ore a eo oon sian a bis eis aie ieee ceca 2,492 3,756 1,064 2,352 
Motalephosphorus':. 0.12 je ccjeyaseeyernicvens G ovtinve ote hye cssle oye ote Rie netereeinieraateimeeiate 903 1,169 | 814 718 
MO talSpotasslilino enron see cic Oh «eens arene eR om ress Heo oe eens | 29,470 26,472 17,564 27,534 
Potala onary setcrsaravs oc ko avs musyecne ater clerolene ras Bie ewe fea ern ave Mctayoronens imate mitre tes 14,245 13,658 8,970 10,727 
eo tal mag nes inyy-tecseye cic ch ee or sR e Ce ee OE here © ke eT ee Ae Oe eae ate 2,641 2,421 1,934 2,435 
Mayen (5 Cfayet(ed.0(s Le Apes So AR tae a Ses Le ee ee, ee te ee 83,391 50,887 65,721 55,866 
Motalaluminum(Oxidse. cee ite coe et es ee os oe eae ate elites 120,501 129,846 110, 245 121,890 
“Say 4 UCT ee he ES eA ce Oe ae ee en or ts Ae 621 1,166 613 956 
Hol DIE ROSDNOLUS Serer e eet cra ave aetepeiete ete tate eaore ceaie ote nv titer Olesen eee Te 30 89 146 181 
Soluble potassium...... IN: aya I ieee 2k fee! 8b SI ee ee 362 348 108 389 
Holuplercalciimisn, see cee cee Ae Oe eae cee sei Se Scions ho aor 6,329 5,104 1,458 2,652 
BoalublesnonOxid ctr. teers sae rhe ae ae eis re eae ucinle ocean Meter ass 2,665 3,268 2,706 2,408 
Bohihlevatimintinidxid? stork Sse aee Mawani im, 4.5 eo maar hae 3,220 4,062 1,916 | 3,294 
GIT DICTSI NCA Neer hater crs ah ea Naar en apenas aie asa Shee eee merat em 1,330 1,490 590 | 730 
Reaction (kimus paper) cmnisanarisertem tae cr etonie oc caves misceae aes ee eerie Alkaline | Alkaline Acid Acid 

Tame rediirement (Veitch CaO) cena cmrmneme Noes eirotemnciere acer eve ietee cet loiaietel| creleleter inert [rseeeeeeee 1,320 1,560 

| 


TABLE 2.—-QUANTITIES OF SILICA IN SOIL EXTRACTS IN PARTS PER MILLION ON SOILS. 


(a) 1st leachings—2 day period. 
(b) 2nd leachings—15 day period. 


Wr 
Soils. | Check. | KCI. Bod Pee Hydrated | Gago, | NaCl. | NaNOs | Cas(POs2| Ca(HsPO4)2| CaCOs 
exist lf Jo 5 at Niel elk a loge Sot re 
} 
1a 10.6 | 20.7 22.3 Tat Wy GD 18.3 14.4 15.0 35.3 11.7 
DA Acc ee 14.0 | 18.5 21.8 7.0 16.0 | 19.4 8.2 19.0 29.0 15.3 
Odes ene 14.2 16.5 13.7 6.0 9.7 1B IE7/ 14.2 TU LER} 20.7 9.3 
Aaa. 1222 15.5 12.8 6.4 10.2 12.4 fie 12.0 22.0 10.3 
RS ae 27.9 13.2 24.2 6.7 14:2 12.4 12.5 12eS 16.7 12.3 
)) eee 26.0 16.2 22.2 ba 16.5 13.0 10.0 14.7 DAS) 13.0 
BDiteesa 11.0 11.0 it Sarg 5.8 |} 7.4 8.0 Tos: 9.7 10.7 10.3 
AD ese 11.0 10.2 13.0 8.7 8.4 8.3 8.7 10.0 12.0 10.7 
| 


The SiO, of the alkaline soils appears to be more soluble than that of 
the acid soils. That N/5 HCl also dissolves more SiO, from alka- 
line than from acid soils is shown in Table 1, and in a previous publica- 
tion, Spurway (30). Other significant points in respect to SiO, are, 
hydrated lime greatly depresses its solubility, and the solubility of this 
component is increased by soluble phosphates. All the other treatments 
with but few exceptions tend to depress the solubility of SiO, in these 
soils. 


Y 
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TABLE 3.—QUANTITIES OF PHOSPHORIC ACID IN SOIL EXTRACTS IN PARTS PER MILLION ON SOILS. 


(a) 1st leachings—2 day period. 
(b) 2nd leachings—15 day period. 


| 


ee | | | | 
Soils. | Check. | KCL [Acid phos) Hydrated) Caso, | NaCl | NaNOs | Cas(PO4)2) Ca(HaPOd): | CaCOs 
a Pee worse | | 
j | | | 
Lae. 3 hee ASS 6.33 | 4.0 -93 | 1.40 | 6.87 53.71 | 72.54 | 1.78 
2 Ae | 293)" 1562)! 7.72 | 10.8 1.51 | 2.72 | 4.86 | 41.21 | 56.02 1.85 
Bae sts s tie)» 2e0n0 7.43 3.24 | 1.26 9.03 | 13.04 40.75 | 105.57 1.54 
CO Oe .3l 93 7.59 | 3.86 1.10, 3.94 | 6.72 55.71 | 111.90 2.08 
| | | 
ADE eer 1.32 | 1.62 | 3.69 | 8.20 OF | 2.63 | 8.50 10.96 | 10.2 | eal 
2b. 1165 Tens} 3.47 7.30 | 1.04 ajo Bh 11.50 | 10.19 | 9.0 | 2.01 
OD tamer: } 2001) 3278 8.11 6.60 2.18 | 5.64 | 5.40 10.50 15.7 1.54 
Mie |t 89. Asal 4,16) |", 3.00 1, 52h le < Goel We +. deze: |) 14.20 | 13.4 | 2.32 
| | | 


Table 3 shows some remarkable results. All the treatments, excepting 
CaSO, on soils No. 1 and 2, second leachings, greatly increased the 
quantities of P found in the soil extracts. Of the non-phosphate treat- 
ments NaNO, heads the list in efficiency followed in order generally by 
hydrated lime, NaCl, KCl, CaCO, and CaSO,. Considerable variation 
exists between individual results which may indicate different forms or 
conditions of P in the soils. KCl and NaCl liberated more P from the 
acid than the alkaline soils, while the reverse is true for hydrated lime. 
The acid soils did not retain as much P from Ca(H,PO,), as did the alka- 
line soils. It is also remarkable that in five cases out of the eight NaNO, 
treated soils gave up more P to the extract than when treated with acid 
phosphate. No apparent relationship exists between these results and 
the total P or that soluble in N/5 HCl as given in Table 1. 


TABLE 4.—QUANTITIES OF SULPHUR TRIOXIDE IN SOIL EXTRACTS IN PARTS PER MILLION ON SOILS. 


(a) Ist leachings—2 day period. 
(b) 2nd leachings—15 day period. 


[he 
Soils. | Check. | KCL ae Hydrated | CaSO, | NaCl | NaNOs | Cas(P04)2| Ca(HsPO:)2 | CaCOs 
| fea | 
as 257% 20.4 Med 266.2 42.9 425.6 23.9 29.5 30.0 33.8 30.2 
72 AS 14.6 16.8 268.2 39.8 436.2 19.7 25.4 34.0 29.7 29.7 
34: eee 16.4 10.0 257.6 20.9 449.5 7.6 23.3 21.4 19.9 18.3 
Pie ae 13.6| 11.0| 259.2 19.1 | 438.6 9.2 20.4 22.8 18.9 19.0 
ae ra a 4.8 9.6 18.2 5.1 12.4 11.1 12.2 9.9 
ODS eke 4.0 5.2 4.1 10.3 21.0 io 10.2 8.4 9.6 7.2 
BDewaa. 3.0 3.6 3.2 4.3 6.5 5.2 8.6 9.3 6.4 8.4 
ADE Sa 3.0 4.2 2.9 §.1 “eal 6.1 9.8 8.6 7.3 6.5 
| | 


These results show that S compounds soluble in water under condi- 
tions of the experiment are quite completely removed in the first leach- 
ings, even when CaSO, is added to the soils, however, not all of the S 
is reclaimed in the two leachings. This is also true of Cl and NO, added 
in salts. Sulfates appear to be more easily removed from acid than 
from alkaline soils. 
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TABLE 5.—QUANTITIES OF CHLORINE IN SOIL EXTRACTS IN PARTS PER MILLION ON SOILS. 


(a) 1st leachings—2 day period. 
(b) 2nd leachings—15 day period. 


! | \ } 
| . ‘ | 2 es | } 

Soils. | Check. | KCL. [Acid phos) Hydrated) Caso, | NaCl |: NaNOs | Cas(PO4)2| Ca(HsPO,)2 | CaCOs 
eee 1,2 || 499, 8\) <4a3 8 |) iat Be 214.91), 15ab A gas [erate 12.8 5.6 
open is.0| 438.8| 28.4] 14.4) 19.9] | 537.3 9.6 8.0 14:4 7.2 
dale 6.4] 445.0] 17.6] 14.9 8.5| 498.2 5.9 6.4 11:2 4.5 
Bo: 6.4| 459.0] 14.9] 20.3] 10.7] 518.4 4.6 9.6 14.4 4.8 

| 3 
IDs: : 9.4] 21.6 10.8 | 7.2 7.8 18.1 4.0 4.8 8.9 10.1 
2D es.) 11.0 16.2 8.1 8.0 red 27.7 4.7 6.4 10.7 14.1 
BDI cet ste 6.3 10.8 8.8 6.0 6.4 12.8 3.5 6.4 tele 5 6 
4b... 5.5| | 8.1 9.5| 11.0 5.) gO 3.0 5.6 6.2 6.7 


| 


Soluble chlorides added to soils give up most of their Cl to extracts 
which is quite readily removed by leaching. 


TABLE 6.—QUANTITIES OF CALCIUM IN SOIL EXTRACTS IN PARTS PER MILLION ON SOILS. 


(a) 1st leachings—2 day period. 
(b) 2nd leachings—15 day period. 


| | j l | 
Suils. | Check. |: KCL. area Heated CaSO: | NaCl | NaNOs | Cas(PO4)2| Ca(HsPOs)2 | CaCOs 
| | | 
| | | 
ay ss 20.1 148.8 | 109.1 57.9 185.8 | 83.0 54.6 54.0 57.2 79.1 
7 a } 34.8 172.0 | 129.1 84.9 202.2 | 134.4 69.3 io.2 30.9 77.2 
te Ses 26.1 146.1 | 128.4 68.6 211.4 | 90.4 68.4 57.3 38.6 92.6 
dart 12.4 108.1 | 99.3 62.1 | 181.6 63.6 41.7 39.9 30.9 103.6 
Libya es 33.6 21.3 | 78.4 (2) 32.0 20.0 QT ek 56.0 59.8 101.0 
OD eene 74.8 85.3 | 160.6 118.4 78.0 | aoe: 79.7 99.7 132.5 162.7 
BD eeeac 45.4 24.2, | 82.2 80.6 49.1 | 20.6 | 22.0 81.1 65.0 101.0 
4De cc 30.1 14.1 | 56 2 70.9 26.9 | 12.4 | 12.9 39.2 48.9 83.0 
| 


KCl, NaCl and NaNO, increased the quantities of Ca going into solu- 
tion in the first leachings and also in the second leachings on soil No. 2. 
That these Ca compounds are quite. soluble and readily leached from 
the soils is shown by the fact that the quantities of Ca in extracts from 
the second leachings on soils Nos. 1, 2 and 4 contain less Ca than the 
Checks. Although the alkaline soils contain more total and acid soluble 
Ca than the acid soils, the quantities removed under conditions of the 
experiment from the acid soils by these salts are in general not much 
less and in a few individual instances greater than those taken from 
the alkaline soils. Except in one instance the CaCO, treatment gave 
more Ca in the extract than did the hydrated lime treatment; and in 
the first leachings from this treatment more Ca was found in the acid 
than alkaline soil extracts. 
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TABLE. 7.—QUANTITIES OF MAGNESIUM IN SOIL EXTRACTS IN PARTS PER MILLION ON SOILS. 


(a) Ist leachings—2 day period. 
(b) 2nd leachings—15 day period. 


| 
Soils, | Check. | KCL een ame Hydrated CaS0s | NaCl | NaNOs | Cas(PO4)2| Ca(H2PO.)2 | CaCOs 
far 5.1 | 25.7 29.4 24 1 23.5 17.7 15.1 | 5.4 | 17.4 18.2 
oe 6.3 | 29.9 23.7 28.8 30.0 23.2 7.1 8.5 | 11.0 17.6 
Bare 46| 16.6 14.0 24.7 16.5 13.0 | 8.3 Z| 113 16.2 
ee 42| 93.8 21.8 31.3 24.9 20.9 7.6 44 11.5 23.9 
isa 3 1.8| 7.0 11.4 37.3 83 Ahi 6.5 10.5 15.9 15.2 
ie 12.6 | 16.4 221 33.9 1 11.8 12:8 15.0 26.3 26.0 
abe cc. Seay Fos 9.0 33.3 6.2 3.7 36 15.4 i 18.2 
San 94| 63 11.6 414 62 23 “40 12'8 14.8 17.3 
| 


All the treatments increased the quantities of Mg in the extracts 
from the first leachings except Ca,(PO,), which showed little change. 
Results from the second leachings vary considerably and may be in- 
fluenced somewhat by Mg in the acid phosphate, hydrated lime, and 
CaCO,. The phosphates were not examined for Mg. 


TABLE 8.—QUANTITIES OF SODIUM IN SOIL EXTRACTS IN PARTS PER MILLION ON SOILS. 


(a) Ist leachings—2 day period. 
(b) 2nd leachings—15 day period. 


Soils. | Check. | KCI. es Hydrated | ago, | NaCl | NaNOs |Cas(PO4))2| Ca(H2PO.)2 | CaCO 
| | | 
Lae ke 7.7|. 21.9 12.0 9.7| -15.8| 934.7| 171.6 47 15.0 12.4 
on ge 54] 18.0 10.7| 14.2 178| 205.7| 137.3 7.2 | 19.0 18.7 
be ee 9.1 13.3 6.9 9.1} 9.5 250.7 190.2 4.6 | 9.9 124 
rae 641 95.0 84 11.9 | 8.9 | 258.2) 189.6 43 | 113 12.8 
Ibe <5, 5.5 | 12.0 rn ee 5.6 | ~ 62.8 56.0 9.7 | 11.9 12.2 
speaiis Bil der 11.9 |" 13.3 | g2| 97.1 73.7 143. 13.7 16.9 
Be) ab es 5.8 | 18.4 11.1 | 10s} 5.3. 55.4 45.0 16.5 9.6 10.7 
Aye se ode LR nah 855 | 5.9 | 54.4 | 47.6 3.4 icileys 11.4 
j 1 


Extracts from the treated soils contain more Na than those from 
the checks excepting soil No. 3b with CaSO, treatment, and the first 
leachings on soils Nos. 1, 3 and 4. It is remarkable that the result on 
Na and Mg from the Ca,(PO,). treatments closely correlate. Consider- 
able quantities of Na are reclaimed in the second leachings from the 
NaCl and NaNO, treatments, indicating a continued solubility of this 
element. 


TABLE 9.—QUANTITIES OF POTASSIUM IN SOIL EXTRACTS IN PARTS PER MILLION ON SOILS. 


(a) Ist leachings—2 day period. 
(b) 2nd leachings—15 day period. 


| | | 
Soils. | Check. | KCI. [Acid Phos) Hydrated | Cag, | NaCl | NaNOs | Cas(PO4)2| Ca(H2PO.)2 | CaCOs 

| phate. lime. 
! | 

9.1| 145.2 8.2 7.4 11.3 12.4 8.8 7.4 8.5 | 77 

14.4 132.2 13.0 5.9 16.3 13.9 iy aay 6.4 10.5 11.0 

16.0 198.1 1322 15.8 15.0 ui Te 12.5 52 10.4 9.9 

18.0 202.3 15.0 18.8 13.2, 13.0 11.6 | 8 10.7 8.4 

iD te 13.8 100.7 5 hy 9.0 10.5 10.0 4.4 Site 7.9 | 6.1 

Ober: a 18.4 100.6 16.2 9.4 D5 1203 wie 5.4 11.3 | tS bea | 

ea | 15.4 48.5 12.3 10.3 2 hee y (ae 6.8 8.3 | 8.9 

ee 4.8] 405 15.5 13.9 86 5.5 53 46 9.9 93 

| 
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Except in case of KCl the tendency of the treatments was to depress 
the solubility of K, Ca,(PO,), and CaCO, showing the greatest effect. 
Slight increases may be observed in case of the CaSO, treatment on soils : 
Nos. la, 2a, and 4a, and the hydrated lime treatment on soil No. 4a, but 
they are so small as to be practically negligible. The solubility of K 
from the KCl treatment is continued in appreciable quantities in the 
second leachings. 


TABLE 10.—QUANTITIES OF IRON OXID IN SOIL EXTRACTS IN PARTS PER MILLION ON SOILS. 


(a) 1st leachings—2 day period. 
(b) 2nd leachings—15 day period. 


CaS04 | NaCl NaNOs | Cas(PO4)2| Ca(H2PO:)2 | CaCOs 


Boils'| Cheek, |/ KCl) |ACt phos) Hydrated 


phate. 
J 
2.9 5.0 4.8 ool 4.8 12.6 4.5 1.9 15.5 4.6 
3.6 5.4 3.4 3.6 3.0 tie 2 4.1 2.4 23.3 3.6 
2.2 8.0 ail 5.0 1.4 7.2 2.1 2.2 19.4 2.6 
3.5 7.5 3.0 6.1 1.3 5.4 | 2.4 2.6 15.5 3.6 
Ibeee a 7.0 3.2 22.9 10.1 8.8 8.0 | 12.7 17.2 27.3 29 3 
2besee 12.0 8.5 24.2 12.6 17.5 14.4 | 19.2 19.5 13.9 34 5 
SD ree 2.4 3.5 12.9 8.5 aD 4.9 | 7.9 14.9 20.1 14 4 
ALY Pane 4.4 3.5 yf by 13.1 5.9 4.3 | 6.8 15.6 19.0 20 6 
i | 


Quantities of Fe in the extracts estimated at Fe,O, vary considerably. 
However, some interesting conclusions may be drawn. Ca(H,PO,), 
greatly increased the quantities of Fe going into solution, as did NaCl 
but to a lesser extent. In the second leachings from all the other treat- 
ments excepting KCl there are increased quantities of Fe. Apparently 
the Fe of the soils is more soluble when the soluble products of these 
treatments are removed; however, the time factor may apply here. The 
more immediate effect of KCl seems to be greater than its residuary 
effect. 


TABLE 11.—QUANTITIES OF ALUMINUM OXID IN SOIL EXTRACTS IN PARTS PER MILLION ON SOILS. 


(a) Ist leachings—2 day period. 
(b) 2nd leachings—15 day period. 


| 
Soils. | Check. | KCI, [Acid phos-| Hydrated | ao, | NaCl | NaNOs | Cas(PO4)2| Ca(H:PO.): | CaCOs 


phate. 
LES ae 7.5 15.0 14.3 10.6 7.9 13.9 8.3 10.6 17.0 14.3 
aerate: 9.2 14.0 1202 12.6 7.0 11.0 6.2 7.4 35.7 13.8 
BWerctoress 7.9 5.0 3.6 14.8 6.9 15.0 6.7 6.9 73.3 12.6 
CINE erala 5.7 4.5 6.3 15.2 7.6 14.0 5.2 6.3 36.6 13.6 
Ibis 9.9 13.7 44.1 5.4 5.0 9.9 ey, Panel 36.5 48.3 
2D viele 10.9 29.5 45.2 6.6 13.8 16.3 14.5 22.6 26.8 19.5 
BD sven cs 8.8 15.3 | 20.5 4.1 17.9 6.6 7.4 21.9 32.9 18.8 
AD .c0<2 13.2 17.9 35.3 | 6.5 17.0 6.5 15.4 18.9 35.9 32.4 


The general tendency of all the treatments was to increase the quan- 
tities of soluble Al in the soils. Ca(H,PO,),., CaCO, and acid phosphate 
having the greatest effect. The effect of hydrated lime was to increase 
the amounts of Al in the first leachings and to decrease them in the 
second leachings, while CaSO,, NaNO,, and Ca,(PO,), lend to the oppo- 
site effect. 
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TABLE 12.—QUANTITIES OF FIXED CARBON Se IN SOIL EXTRACTS IN PARTS PER MILLION ON 
5. 


(a) Ist leachings—2 day period. 
(b) 2nd leachings—15 day period. 


Soils. | Check. | KCI. ee i Biydisted |) CaSO; | NaCl | NaNOs | Cas(PO,) | Ca(HaPO4)2| CaCOs 
| | 
feet 13.2) 6.2 2.4 37.2 2.4 5.4 7.8 10.8 | 24 60 6 
ae 42.0| 31.8 24.0 60.6 31.8| 39.6 39.6 34.2 31.8 76 8 
Baas 24.0| 20.0 10.8 52.8 13.2 20.8 21.0 21.4 21.0 71.4 
7 ele Bol. Bs 5.4 47.4 Biker 1058 10.8 8.6 | 10.8 63 6 
| | 
tes: 13.2| 37.2 45.0| 100.2 50.4| 52.8 54.0 47.4 | 58.2 97.8 
oe ees 58.2 | 81.6 94.8} 124.9 92.4 97.8 111.0| 90.0 | 108.0 160.8 
absey 18.6| 31.8 45.0 81.6 37.2 Tis as Ge 76.8 | 63.6 100.2 
aie: 15.4| 21.0 37.2 94.8 29.8 45.0 50.4 42.0 | 50.4 84 6 


As might be expected, hydrated lime and CaCO, greatly increased 
the quantities of fixed CO, in the extracts. The other treatments show 
a general tendency towards reducing this compound in the first leach- 
ings but greatly increasing it in the second leachings. This remarkable 
situation leads to the conclusion that some of the basic elements added 
in the treatments may occur in the second extract as carbonates. 

Quantities in parts per million in soils of NO, found in the extracts 
from first leachings after the NaNO, treatment are: No. 1, 557.8; No. 
2, 516.2; No. 3, 578.4; No. 4, 585.5. Second leachings from this treat- 
ment gave only a trace of NO, in the extracts. 


Residuary Effects. 


The residuary effects of the several treatments as represented by 
analyses of the second leachings vary so much with each treatment and 
appear to have such a marked bearing on soil fertility and management 
that a full discussion of points not already given is thought best. It 
is not supposed that these effects would be produced in similar soils 
under field conditions, however, in certain respects they point to what 
might be expected particularly in soils subjected to considerable leaching. 

K fixed in the soil from KCl gradually becomes soluble so that a 
soil treated with this fertilizer probably gives much more K to its solu- 
tion for several years after treatment than it did previous to the treat- 
ment, but the acid soils did not give up K to the same extent as the 
alkaline soils. The Cl, however, will be reduced in quantity below that 
required to combine with the K as KCl. The KCl treatment then tends 
to leave the soil solution higher in content of K, Cl, P, Na, Fixed CO,, 
SO,, and Al, but lower in SiO,, Ca, Mg, and Fe; and most of the K is 
in combinations other than KCl. 

More soluble P was found in the acid soils than in the alkaline soils 
as a residuary effect of the KCl treatment. The general effect of the 
K and Na salts was to decrease the quantities of Ca in the second ex- 
tracts below those of the checks. How soon this condition would be 
brought about by soil leaching would probably depend upon the quan- 
tities and combinations of the several elements in the soils. For instance, 
providing a soil is high in Ca content, as is soil No. 1, more KCl and 
a longer time would be required to reduce the Ca content below that 
of ues This action is also apparent in the case of some other treat- 
ments, 
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In general the residuary effects of the acid phosphate treatment was 
to leave the soil extracts richer in all elements except K. A few excep- 
tions occur, but evidently the reaction products, excepting SO, com- 
binations, are less soluble than those from KCl and other more soluble 
salt treatments and not readily leached from the soils in first leachings. 
Quantities of Ca, fixed CO, and Fe and Al were notably increased over 
the checks. 

The hydrated lime treatment gave more Ca, Mg, Na, P, SO,, fixed 
CO, and Fe and less SiO,, K, Cl, (with one exception) and Al in the 
second leachings than did the checks. 


The residuary effects of the CaSO, treatment are very marked. SiO, 
and K were found in lesser amounts in the extracts than in the checks, 
while the quantities of Fe and Al (excepting one case), and P in the 
acid soils, were increased. In these instances the quantities of Mg were 
reduced as was the quantities of Ca in two cases, while the increases 
were small. It is astonishing that the Ca content of a soil extract is 
reduced in this manner after treatment with CaSO,. Less P was found 
in these extracts from the alkaline soils than from checks. 


NaCl tends to leave the soil solutions lower in SiO,, Ca, Mg, K, and 
higher in Na, P, Cl, and fixed CO,, then the checks. Less Na but more 
P is found in the acid soil extract which coincides with the results from 
the KCl treatments. 


NaNO, acts similarly to NaCl in that the quantities of SiO,, K, and 
Ca Mg (excepting soil No. 2) are decreased over the check and quantities 
of Na, P, Fe and fixed CO, notably increased. 


The second leachings from the Ca,(PO,), treatments with few excep- 
tions are much higher in content of soil elements than the checks, ex- 
cepting SiO, and K which are less. The soluble phosphate shows prac- 
tically the same effects. 


Practically the only marked difference between the residuary effects 
of the phosphates and CaCO, is the presence of more Ca and less P in 
the extracts from the CaCO, treatments. 


It may be observed that the residuary effects of KCl, CaSO,, NaCl 
and NaNo, tend to reduce the quantities of Ca, Mg, SiO, and K (except- 
ing the KCl treatment) in most cases, while acid phosphate, hydrated 
lime, Ca,(PO,),, Ca(HPO,), and CaCO, effect only the SiO,.and K in 
this respect. In case of the first named salts it appears that some of 
the Ca and Mg in particular become quite soluble and if leached away 
the soil does not readily recuperate from the effects of the treatments 
and the solutions may lack sufficient of these elements for maximum 
plant growth. This effect would tend to lower the crop producing power 
of a soil low in content of soluble Ca and Mg and subject'to leaching, 
in a comparatively short period of time. The recuperatory power of a 
certain soil under these treatments would probably depend upon the 
quantities of Ca and Mg present and up to a certain point of fertilizing 
salts added. On soils low in these elements it is probable that the use 
of these salts in fertilizers would sooner or later bring about a need for 
an application of lime. 

‘In case of the second list of compounds named the recuperating power 
of the soils appears not to have been impaired except in respect to K. 
This effect is probably due to the fact that the solubility of Ca and Mg 


| 
~ 
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is not increased relatively by the initial treatments and also these ele- 
ments are added in some Cases. 

While in general the proper balance of mineral nutrients a soil should 
have for good crop production is at present not known, it is conceded 
that the nutrient element in the least available quantities in soils limits 
plant growth. These results tend to show that the addition of a certain 
salt not carrying mineral nutrients to soils may establish a better bal- 
ance than formerly existed, while a different fertilizer salt may cause 
a wider range from the proper ratio. The proper kind and quantity of 
fertilizer to apply to a certain soil depends somewhat upon the total 
effect produced and not entirely upon the element or elements added. 
Increased crop yields obtained from the use of fertilizers, NaNO, for 
instance, may not be due to added N alone because this fertilizer has a 
marked effect on the solubility of other nutrient elements. Negative re- 
sults sometimes obtained from the use of fertilizers may be due to de- 
pressed solubility of some important element which may be close to the 
point of becoming a limiting factor. An effect often observed in fertilizer 
practice is that applied chemicals give practically no results on the first 
crop with marked increases in yield on the following crop. From the 
data presented these effects may be explained on the basis that applied 
fertilizers may cause changes in the soil that are immediately harmful 
to plant growth, that is, an excess of some component combined with 
the acid radical of the salt added, as for instance CaCl., or an organic 
compound; a change in soil reaction; a depression of carbonate content; 
or depressing the solubility of some element thereby. causing it to become 
a limiting factor. After several months’ time the soil may recuperate 
from these changes and give the added plant food elements an opportun- 
ity to produce beneficial effects on the crop. 

Proper fertilization of a soil, therefore, is a complicated problem. 
When once a fertilizer is applied to a soil permanent changes are pro- 
duced and an entirely different soil results. These changes should be 
considered before a second application of fertilizer is made to the same 
area if best results are to be obtained. The possibility of unbalancing 
the soluble plant food content of soils by the use of one fertilizing salt, 
as well as the need for a system of fertilization based on soil composition 
and effects produced upon the soil by added fertilizers and natural 
processes, is apparent from these results. Providing these factors were 
considered in field fertilization experiments it is possible that results 
obtained could be more fully explained and the use of fertilizers made 
more profitable. . 
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GENERAL SUMMARY. 


No attempt is made in this bulletin to explain by processes of deduc- 
tion what takes place in soils when fertilizer salts are added to them. 
This subject is under investigation and data are being gathered for a- 
coming report. Some generalizations can be made from the data at 
hand, however, which may have an important bearing on fertilization 
and soil management in general. 

Processes influencing the quantities of soil constituents formed in the 
extracts have been discussed under the general term of solubility. To 
what extent the processes of true solubility, or chemical or physical re- 
actions effect the results is not known. Effects produced by the different 
treatments may be direct or indirect. In this connection the work of 
Jensen (16) is cited which shows that decomposing organic matter in- 
creases the solubility of certain soil constituents; changes in concentra- 
tion and the products of chemical or physical reactions may also effect 
solubilities. Unquestionably, the effects produced by soil treatments are 
highly complicated. 

These results show, however, that the treatments taken singly or col- 
lectively have some certain well defined effects. The application of a 
soluble compound to soils appears to completely change the chemical 
composition of their extracts. These changes are in some instances pro- 
found and when some of the soluble constituents are removed the soil 
is left in a permanently changed condition. Another common effect of 
the treatments used in this investigation was to greatly increase the 
quantities of fixed CO, in extracts from second leachings; and of P in 
both leachings with but two exceptions in case of the CaSO, treatment. 
The general depression of the solubility of potassium has also been noted. 

When KCl, CaSO,, NaCl and NaNO, were added to these soils, both 
radicals of each salt appeared in the extracts in large quantities, with 
the acid radical always in excess of the basic. The acid radical is ap- 
' parently principally in an easily soluble combination because it is found 
only in small amounts in the second leachings, and the greater portion 
of that added to the soils is found in the first extracts, but considerable 
quantities of both radicals of all treatments are not reclaimed. This 
tendency is not observable in case of CaCO, and the phosphates, the 
extracts being enriched by each radical in approximately equivalent 
quantities. Other basic ions go into solution as an effect of these treat- 
- ments, particularly Ca and Mg, and are readily washed from the soils. 
A marked effect of the phosphate and CaCO, treatment was to increase 
the total quantities of Fe and Al in the extracts. 

The soils were alkaline to litmus paper after treatment with hydrated 
lime and CaCO, and leaching. All the other treatments left the soils 
acid to litmus paper. These results also support the conclusion that 
the neutral salts and phosphorus compounds used in this research destroy 
the carbonates of the soils thereby changing the hydrolytic equilibrium 
towards the acid side; that is, either causing the soils to more nearly 
approach an acid condition or become acid or to increase in acidity. 
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Summary. 


Data are presented to show the effects of additions of KCl, acid phos- 
phate, hydrated lime, CaSO,, NaCl, NaNO,, Ca,;(PO,)., Ca(H.PO,),. 
and CaCO, to two alkaline and two acid sandy loam soils on the com- 
position of their water extracts. 1 gm. of each treatment was added to 
1 kg. of soil, the soil saturated with distilled water and leached with 
3 1. of water in 500 c.c. portions after standing two days. A second 
leaching was made after another period of fifteen days. Both extracts 
were then analyzed. The more prominent results are summarized as 
follows: 

1. In general the SiO, of the alkaline soils was found to be more 
soluble than that of the acid soils. Results for the first leachings vary 
but less SiO, was found in the second leachings from the treatments 
than in the checks as the rule. 

2. With but two exceptions all the treatments increased the quan- 
tities of P in all the extracts. 


3. The acid radicals of the salts KCl, CaSO,, NaCl, and NaNO, 
appeared in the first extracts in relatively greater quantities than the 
basic radicals, and their combinations were readily leached from the 
soils; the second extracts contained only small quantities of these acid 
radicals. This was not the case with CaCO, and the phosphates. 

4. The basic radicals of. the salts KCl, CaSO,, NaCl, and NaNO, 
occur in the second extracts in considerable quantities but only to a 
small extent in the chemical combinations added. 

5. More Ca was found in the second extracts than the first in case 
of the hydrated lime, Ca,(PO,), (except one instance), Ca(H,PQ,), 
and CaCO, treatments. Excepting one case, more Ca was found in the 
extracts from the CaCO, treatments than the hydrated lime treatments. 

6. All the treatments excepting Ca,(PO,), increased the quantities 
of Mg in the first extracts, as did treatments of hydrated lime, Ca(H,- 
PO,), and CaCO, in the second extracts. Other Mg results vary con- 
siderably. 

7. KCl, Ca(H,PO,), and CaCO, increased the quantities of Na found 
in all the extracts. A considerable variation is noted in case of the 
other treatments. 

8. The general effect of the treatments other than KCl was to depress 
the quantities of K in the extracts. 

9. Quantities of Fe and Al were markedly increased in the second 
extracts by the phosphates, CaCO,, NaNO, and CaSO,. Ca(H,PO,),. in- 
creased the Fe and Al in the first extracts, and Al was also increased 
in these portions by hydrated lime, NaCl, and CaCoO,. 

10. The quantities of fixed CO, were in general reduced in the first 
extracts, except in case of the hydrated lime and CaCO, treatments, 
while this component was markedly increased in the second extracts by 
all treatments. 
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THE USE OF SOLUTIONS OF AMMONIUM CITRATE FOR THE 
ESTIMATION OF REVERTED CALCIUM PHOSPHATE. 


Technical Bulletin No. 46 


BY C. S. ROBINSON. 


The use of a solution of ammonium citrate for the estimation of re- 
verted phosphoric acid was first proposed by Fresenius, Neubauer and 
Luck (16)! in 1871 after an investigation of the value of several solu- 
tions as differential solvents for the calcium phosphates found in super- 
phosphate. The evidence submitted by them is scarcely sufficient to 
warrant the elevation of their method to the important position which 
it now occupies, but in spite of this and the fact that subsequent research 
has demonstrated conclusively that it is far from perfect, their procedure 
has been translated and handed down, with but minor changes, through 
succeeding decades, to assume an almost unchallenged place in our 
present methods of analysis. 

Although the statement was made that under the conditions as first 
recommended only a small and quite constant amount of tricalcium 
phosphate was dissolved while all of the dicalcium phosphate was re- 
moved, the experimental work was anything but conclusive and it has 
since been found that neither contention was unqualifiedly true. In 
other words it soon became apparent that a clean-cut separation of the 
di- and tricalcium phosphates was not afforded and thus strictly speak- 
ing, the whole procedure was reduced to the rank of an arbitrary one 
yielding results which were solely of relative value and that only when 
the conditions of analysis were rigidly fixed and consistently adhered to. 

The results obtainable being determined not by the process itself but 
by the conditions under which it was carried out, deviations in proced- 
ure soon began to be proposed as the whims of analysts suggested 
changes in this or that respect. It was found that variations in tem- 
perature and time of digestion, the relative quantities of sample and 
reagent and the concentration and reaction of the reagent caused a 
diversity of results with a corresponding confusion as to the actual 
value of the method. Finally however all of these factors became 
standardized except those connected with the reagent itself. Subse- 
quent investigation and discussion in regard to this last factor have 
centered largely about the following points which will be taken up in 
order in the present work: 


Figures in parenthesis refer to the bibliography at the end of the pubtication. 
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I. THE PREPARATION OF AMMONIUM CITRATE SOLUTIONS 
HAVING A DEFINITE REACTION OR COMPOSITION. 


a. Truly neutral solutions; 
b. Solutions of triammonium citrate; 
ce. Solutions of empirical composition. 


II. THE RELATION BETWEEN COMPOSITION AND REACTION. 


Ill. THE RELATION BETWEEN THE REACTION OF THE 
REAGENT AND ITS SOLVENT ACTION ON CALCIUM PHOS- 
PHATES. 


a. In commercial fertilizers; 
b. In pure calcium phosphates. 


I. THE PREPARATION OF AMMONIUM CITRATE SOLUTIONS 
HAVING A DEFINITE REACTION OR COMPOSITION. 


The original description called for a neutral solution and for this 
reason as well as the fact that in most subsequent variations of this 
original procedure a neutral solution is first obtained and then made 
alkaline by the addition of a definite quantity of ammonia, the neutral 
solution has come to assume a position of paramount interest and, in 
fact, the means of preparing it have obscured to a large extent, the 
more fundamental consideration of the actual value of the method itself. 

Fresenius and his colleagues make no suggestion in their original 
article as to their method of obtaining neutrality in their reagent. From 
Luck’s (36) later communication it appears that such a solution was 
never actually obtained except perhaps by chance or but for a short 
time as it was being evaporated on the water bath to a density of 1.09 
after being saturated with ammonia. In view of these facts as well 
as of the state of development of the more accurate methods of physical 
chemistry, it seems safe to assume that the neutrality of the solution, 
if it was determined at all, was tested by some indicator, probably 
litmus, used in the ordinary way. In the light of subsequent experience 
it may be concluded with equal certainty that the “vollkommen neutralen 
Lésung” of Luck was only approximate at best. 

Its preparation promptly gave trouble, judging from statements in the 
literature. Herzfeld and Feuerlein (26) claimed that it was impossible 
to get a neutral solution with litmus. Rosolic acid gave better results 
but they prepared their reagent by adding to an aqueous solution of 
citric acid an excess of ammonium carbonate, and allowing it to stand 
for an hour with frequent stirring after which it was diluted to a 
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density of 1.105. They claimed that such a solution was neutral to 
litmus. 

The A. O. A. C. (3) adopted a method in 1885 calling for the neutral- 
ization of the bulk of the citric acid with solid ammonium carbonate, 
the final adjustment being made with ammonia and testing with deli- 
cate red and blue litmus paper. 

Richardson (44) reported to the Association the results of his studies 
of several indicators used for this purpose including coralline, cochineal 
and litmus paper. He said: “From the results I was led to conclude 
that coralline and litmus paper, carefully prepared by the method given 
by Sutton, and immersed in the citrate solution, are the only indicators 
available for determining neutrality of citrate of ammonia with a de 
cided preference for the coralline.” 

Dircks and Werenskiold (14) discussed at length the difficulty in 
obtaining a neutral solution and selected rosolic acid as being prefer- 
able to litmus as an indicator for this purpose. 

Huston (29) some years later studied the question and proposed the 
alcoholic calcium chloride method which was adopted by the Associa- 
tion. At the same time Cooke (12) suggested the preparation of a 
solution of the normal salt by analysis. He found such a solution to 
be alkaline. 

In 1896 Lord (35) suggested a method for neutralizing the solution 
in question using litmus as the indicator which, as later modified by 
Hand (25), has also found a place in the Official Methods. This method 
was based on the superposition of two tubes, containing equal con- 
centrations of litmus in an acid and alkaline solution respectively and 
the addition of acid or alkali to a mixture of the citrate solution and 
litmus until its color just matched the composite color in the two 
standard tubes. This method must be acknowledged to be a long step 
in advance towards the solution of the problem, but the unfortunate 
choice of an indicator which had already been shown in a practical way 
to be particularly unsatisfactory for the purpose in hand and whose 
general unreliability was later so thoroughly demonstrated by the care- 
ful studies of Walpole (51), largely vitiated the value of an otherwise 
admirable procedure. 

Cook (11), some time later, proposed a method which does not differ 
materially from that used by Herzfeld and Feuerlein. It consisted in 
allowing the heat of neutralization to drive off the excess ammonia. 

In 1908 McCandless (37) proposed the preparation of the solution 
by analysis, an idea suggested some years previously by Cooke (12). 
According to this method citric acid is almost neutralized, the solution 
then being analyzed for its citric acid and ammonia content and the 
amount of ammonia necessary to neutralize the excess of the former 
calculated and added. The density of the solution is finally brought to 
1.09. This method was the subject of considerable discussion during 
the years immediately following its proposal. In 1908, while referee 
on phosphoric acid, its author suggested the use of a reagent in which 
the ratio of ammonia to citric acid should be 1 :3.765, this being the 
ratio for a solution of triammonium citrate. Subsequently the Division 
of Fertilizer Chemists of the American Chemical Society (1) proposed 
a solution in which the ratio of these ingredients should be as 1: 4.25. 

In 1911 appeared the first method based upon the electrometrie ad- 
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justment of the solution. This was the electrical conductivity method 
proposed by Hall and Bell (23) and later by Patten and the author 
(42). It was subsequently modified by Hall (22) in an attempt to 
make it practicable for routine work. It depends upon .-the fact that 
upon the addition of ammonia to a solution of citric acid (or vice versa) 
the resistance of the solution to the passage of an electric current varies 
progressively till the point of complete saturation of the acid (or base) 
is reached, at which point, if the resistance and the amount of acid (or 
base) be plotted, there will be a break in the curve. It was demonstrated 
that accurate results could be obtained with the method but, because of 
the apparatus required and real or imaginary difficulties in manipula- 
tion, it has never found widespread use. 

In the titration method of Patten and Marti (41) which was pub- 
lished in 1913 there appeared one which required neither special appa- 
ratus nor difficult technic. This method “is based upon the work of 
Schiff who found that ammonia unites with formaldehyde to form 
hexamethylenetetramine according to the following equation: 


4NH, + 6CH,O = N(CH,NCH,), -+- 6H,0 


Schiff also found that the same reaction takes place between salts of 
ammonia and formaldehyde and that the acid may then be titrated with 
a standard solution of sodium or potassium hydroxide using phenol- 
phthalein as indicator. With this method the equivalence of the acid 
and alkali in a solution of ammonium citrate could be easily determined 
and the composition of the solution adjusted accordingly.” 

Rudnick and Latshaw (45) used this method to prepare a solution 
which they compared with one prepared by a procedure devised by 
themselves. This was a variation of Hand’s technic in which a series 
of solutions of varying degrees of acidity and alkalinity were prepared 
and that one which appeared to be the neutral one was selected for the 
standard. The reaction of the reagent to be used was adjusted to this 
using a colorimeter for their comparison. The solution prepared by 
the former method has a ratio of ammonia to citric acid of 1 : 3.786 and 
that made by the latter procedure had a ratio of 1 : 3.748. 

Bell and Cowell (6) proposed two methods, one a chemical one and 
one a physical. The former was based upon the fact that ammonia is 
soluble in chloroform while citric acid and ammonium citrate are not. 
The solution to be tested was nearly neutralized. Aliquots were then 
taken and mixed with increasing quantities of standard ammonia solu- 
tion. They were then shaken out with chloroform. As soon as an 
excess Of ammonia was in the solution it could be detectéd in a sample 
of the chloroform layer removed for the purpose. 

The second method proposed was based upon the determination of the 
point at which heat ceases to be generated by the reaction between 
the citric acid and ammonia. 

During the same year Hildebrand’s (27) article on the use of the 
hydrogen electrode appeared and in it he suggested the use of this 
apparatus for the purpose of obtaining a truly neutral solution of 
ammonium citrate. It was not until the following year, however, that 
a detailed method of procedure was published. In this second article 
with Eastman (15) he presented a scheme for the preparation of solu- 
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tions which may be either truly neutral or solutions of the “neutral” 
salt. The use of the latter was recommended. 

McCandless (38) shortly afterwards republished his method for the 
preparation of a solution by analysis. He also reported the preparation 
of the solid salt, triammonium citrate, which when dissolved in water 
gave an alkaline solution gradually turning acid with loss of ammonia. 

R. G. Hall (24) subsequently prepared this salt and proposed its use 
for the preparation of the reagent under consideration. 

In his report to the A. O. A. C. in 1914, Walker (50), the associate 
referee on phosphoric acid, reported results comparing the titration 
method and the litmus method of Hand (25). He also published the 
results of the determination of insoluble phosphoric acid using four 
solutions of citrate, prepared in as many different laboratories, together 
with the composition of these solutions. These latter results illustrated . 
the wide discrepancies which can and undoubtedly do arise from the 
use of reagents of varying composition prepared in different laboratories 
and demonstrated the need of a more rigid and accurate method. 

Shorey (48) has lately published an account of a method of prepara- 
tion of this reagent by calculating the theoretical amount of ammonia 
necessary to neutralize the desired quantity of citric acid. 

Washburn (52) varies the usual routine of autoneutralization by 
drawing a current of air through his solution in order to remove the 
excess ammonia. 

Such are the most important methods which have been proposed for 
gaining the desired end. It will be seen that from the very first pro- 
posal of the use of this reagent there has existed a confusion of the term 
neutral, as applied to the solution itself, and to the salt. This was due 
of course to a failure to recognize and emphasize the fact that, owing 
to dissociation and hydrolysis, a solution of the “neutral” or better, 
normal salt of ammonia and citric acid is not neutral at all but alka- 
line, i. e., the concentration of the hydroxyl ions exceeds that of the 
hydrogen ions. As it developed later the originators of the method 
while intending to use a solution of the normal salt actually specified 
a “neutral” solution. Methods subsequently offered for the preparation 
of the reagent reflect this confusion and naturally fall into three classes, 
(a) those whose sponsors attempt to prepare a truly neutral solution, 
i. e., one in which the concentrations of hydrogen and hydroxyl] ions are 
equal, (b) those which give a solution of the triamonnium citrate, and 
(c) those which yield solutions of a strictly empirical character, viz. 
are merely “acid” or “alkaline.” 


(a) Methods for the preparation of truly neutral solutions: Tw this 
class are all those which are adjusted by means of indicators except in 
the case of that of Eastman and Hildebrand (15) as heréinafter dis- 
eussed. There is the serious objection to this procedure that there is 
no indicator which gives a sharp end-point with the acid and alkali 
used. Of those indicators which have been tried, rosolic acid, corraline 
and litmus apparently give the best results in about the order named. 
Yet, throughout the literature, one continually finds statements to the 
effect that the best is not satisfactory. From the comments of others as 
well as from his own experience, the writer is forced to conclude that 
only with the procedure devised by Lord (35) and modified by Hand 
(25) can anything like accurate results be obtained. This procedure 
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does give fairly satisfactory results. The alcoholic calcium chloride 
method is much its inferior, both in convenience and accuracy and pos- 
sesses, in addition, certain theoretical defects which may possibly in- 
troduce significant errors. These are (1) the assumption that the acid 
or alkali required to produce neutrality in the solution of ammonium 
chloride and hydrochloric acid (or ammonium hydroxide) is the same 
as that required to give a neutral solution of ammonium citrate and 
citric acid (or ammonium hydroxide) and (2) the fact that a solution 
neutral to cochineal is not neutral to all other indicators nor is it 
neutral in the truly physical-chemical sense. This latter point has been 
made by McCandless (38) who also found difficulty in the use of this 
method. 

McCandless’ (37) (88) analytical method might be successfully 
adapted to the purpose of securing strictly neutral solutions within the 
limits of error of the determinations involved, could some reliable method 
be found for getting the composition of a truly neutral solution. 

Such a method is in fact now available in the electrometric one of 
Hildebrand (27). By this method it is possible to prepare a neutral 
solution by determining electrometrically the concentrations of the 
hydrogen and hydroxyl ions. It necessitates apparatus and technic 
too involved for the average technician, which fact will probably always 
prevent its widespread adoption. A procedure will however be pro- 
posed later which it is believed will be exempt from some of these dis- 
advantages. 

In this same class of methods fall those whereby neutrality is sought 
through some means of self adjustment of the solution such as the 
removal of excess ammonia by heating as proposed by Herzfeld and 
Feuerlein (26) and Cook (11) or by aeration as suggested by Washburn 
(52). The fallacy of the principle of this method has been pointed 
out by Eastman and Hildebrand (15) and the actual uncertainty of 
the results obtained has been shown by McCandless (38). In such a 
procedure there is always danger that the removal of ammonia will not 
stop at the right point but will proceed beyond it and leave the solution 
acid, a thing which it has been claimed actually does take place in 
determinations made at too high temperatures with solutions -initially 
neutral or alkaline unless suitable precautions are taken to prevent it.* 


(b) Methods for the preparation of solutions of triammonium citrate: 
The end sought in this class of methods is attainable by more ways than 
in the former one. Chronologicaily, McCandless’ (37) analytical 
method was the first.. By it one can, of course, prepare within the 
limits of accuracy of the analytical procedures involved, a solution in 
which the ratio of the two ingredients, citric acid and ammonia, is that 
in which they occur in the normal salt. There is involved neither un- 
usual technic nor expensive apparatus such as is required for the 
physical chemical methods. It approximates in time and effort the 
preparation of any standard. solution which must be checked analy- 
tically. 

The various physical chemical methods, i. e., the electrical conductivity 
method (23) (42), the temperature method of Bell and Cowell (6), 
and the electrometric one of Hildebrand (27), while perhaps more or 


1T wo solutions carefully prepared in this laboratory according to the directions of Cook (11) and of 
Washburn (52) were found to have reactions corresponding respectively_to Pa 5.7 and 5.5. 
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less economical so far as time is concerned, require apparatus not al- 
ways available, and technic with which laboratory workers are not 
usually familiar. 

In the “titration method” of Patten and Marti (41) is found one 
which is as adaptable to any laboratory as is McCandless’ (37) (88) 
method and which has the advantage over that method in that it can 
be performed in somewhat less time. It will be discussed later in detail. 

Hall (24) has suggested the use of the solid salt for the preparation 
of the reagent. Theoretically this scheme is above reproach and might 
to some degree be practically successful in the hands of men who could 
acquire sufficient experience in the preparation and handling of the 
salt. In one or two trials which we made we were unable to obtain 
satisfactory results, the salt always losing ammonia and yielding a 
solution of too high a hydrogen ion concentration. This statement should 
not be construed as a finally adverse criticism of Hall’s suggestion. 
Could we have spent more time on it we could undoubtedly have checked 
his results, but we feel that our experience teaches conclusively that the 
solid normal triammonium citrate is too unstable a substance to be relied 
upon for use by the average laboratory worker for the preparation of 
the reagent in question. 

Finally in this group of methods may be mentioned the colorimetric 
method of Eastman and Hildebrand (15). Of all those which have been 
proposed this one appears to be the most desirable. It is the equal 
of any in accuracy, requires no apparatus not found in any laboratory 
and the whole adjustment process can be performed with one or more 
titrations, depending upon the accuracy with which the operator ap- 
plies the results of the first one. While the writer has certain suggestions 
to make whereby he thinks that this procedure may be still further im- 
proved, he nevertheless feels that: in the form in which it was proposed 
by its originators it is superior to all others. 


(c) Methods for the preparation of solutions with empirical com- 
positions: This class of methods requires but little comment. Such 
methods are wholly empirical in nature, usually involve the securing 
of a neutral solution first and so far as the writer is aware occupy no 
place in present day methods. 

In some biochemical work involvi ing the determination of hydrogen 
ion concentrations the writer had occasion to make use of the methods 
devised by Clark and Lubs (10) for the preparation of bacterial culture 
media. It occurred to him that these methods could be applied equally 
well to the control of ammonium citrate solutions as had already been 
done in principle by Eastman and Hildebrand (15). The only dif- 
ferences between the method of the latter investigators and the one to 
be described are in the indicator and the standard solutions used, 
changes which however seem to greatly inerease the accuracy and ease 
of manipulation of the process. 

Both methods are based upon the scheme for determining colori- 
metrically the hydrogen ion concentrations, i. e., the reactions of solu- 
tions. In brief, this consists in preparing a series of solutions whose 
compositions fix their reactions which originally are determined electro- 
metrically; adding to definite quantities of these solutions equal quan- 
tities of a suitable indicator and comparing with them the color produced 
by an equal concentration of the same indicator in the solution to be 


EXPERIMENT STATION BULLETINS. 615 


tested. The basis of the method is found in the fact that indicators 
change color not abruptly but through a definite range of hydrogen ion 
concentration and that the range of reaction through which the “change 
of color is observable differs “for different indicators. Thus by the 
proper choice of indicators, any region of reaction from normal hydro- 
gen ion concentration to normal hydroxyl ion concentration may be 
studied. 

The choice of indicator is governed by its availability, its effective 
range and the vividness of its color change; the selection of the standard 
buffer solutions by the ease with which they can be accurately duplicated 
and their range of reaction. 

At the time of the performance of their work, the selection of both 
the indicator and standard made by Eastman and Hildebrand (15) 
was probably the best one possible but since that time new indicators 
and new standards have become available which surpass in excellence 
those previously known. 

Their technic was as follows: 

“Ror the preparation of citrate solutions in two liter lots, dissolve 
370 grams in 1500 ce. of water, and nearly neutralize with concentrated 
ammonia solution. Cool to 20° and then add more ammonia from a 
burette until a 10 ce. portion of the thoroughly stirred solution, with 
a suitable quantity of rosolic acid, shows the same color in a Nessler 
tube that the same amount of indicator gives with a 10 ce. portion of 
a phosphate solution prepared as follows: 

Titrate a 25 cc. portion of an approximately 0.1 molar stock solution 
of Na,HPO, (to which dilute HCl or NaOH has been added until 
phenolphthalin is just colorless in the solution) with N/10 HCl and 
methyl orange. To a fresh 25 ce. portion (neutral to phenolphthalin) 
add 1/6 of the volume of HCl used in the previous titration. Stir 
well and use for the color standard above. When the citrate is neutral- 
ized, bring the solution to a specific gravity of 1.09 at 20° C.” 

Rosolic acid was selected after the investigation of several indicators 
including alizarin, guaiacum tincture, neutral red, cryanin, hematin and 
azolitmus. It will be seen that this method, while making use of 
indicator commonly used in acidimetry, does so in a peculiar manner. 
Hence it cannot be grouped with the other methods utilizing this prin- 
ciple as was indicated above (p 7) and the general criticisms to which 
methods of the other type are subject cannot be applied to this one. 
On the other hand this method involves factors of importance which are 
lacking in the other. Thus rosolic acid while unsatisfactory to many 
when used in the ordinary fashion may be admirably suited to this new 
form of technic. But preferable though it may be for this purpose in 
comparison with the older indicators, it is quite inferior to the more 
recently discovered ones of the. sulphonphthalin series which in their 
brilliancy of color and the distinctness of color changes surpass all 
previously known substances. 


In a neutral solution Cg =Cop =1x107 ‘=Py7 where Cy represents 
the concentration of hydrogen ions, Co that of hydroxyl ions and Py 


if . A 
the symbol used by Sorensen (49) to indicate the log sen) Since Eastman 
and Hildebrand (15) have shown that in a solution of triammonium 
citrate Co =1xl10—7-4 an indicator must be chosen whose maximum 


614 STATE BOARD OF AGRICULTURE. 


color change occurs at approximately this point, i. e., its effective range 
must include a Py r: ange of 7.0—7.4. In the sulphonphthalin series this 
range is best covered by phenolsulphonphthalin or phenol red. Hence 
this. indicator was tested as a substitute for rosolic acid to the use of 
which there is the very weighty objection that the reaction which is to 
be measured lies very close to the upper limit of its range of usefulness. 
It is difficult to observe a difference in the color of rosolie acid in buffer 
solutions of 7.4 and 7.6 when they are not placed in a series with other 
solutions with which a comparison serves to accentuate the differences 
in the colors of the individuals. And even between 7.4 and 7.8 the 
distinction is one of intensity rather than of character, both being pinks, 
the latter somewhat deeper than the former. 

With phenol red, however, there is still a decided change in the 
character of the color to take place in passing towards the alkaline 
limit of its range. The color of this indicator at 7.6 contains much 
more red and decidedly less brown than at 7.4. Hence in titrating to 
the latter reaction any overstepping of the mark is at once indicated 
by the increase in the red element in the tube. 

The point of weakness in the colorimeter method lies in the prepara- 
tion of the standard solutions. Unless these are accurately prepared or 
can be checked electrometrically the results are open to question and 
in order that this may be avoided every precaution must be taken to 
secure (a) chemicals of absolute purity and of known composition and 
(b) to make up all solutions of them with the utmost care. To test 
the accuracy with which the standard solution used in the Eastman and 
‘Hildebrand method could be duplicated, four such solutions were pre- 
pared using the same sample of phosphate. They all checked the 7.4 
standard of Clark and Lubs (See Table I) as closely as could be read. 
To 20 cc. of one of them an extra ce. of N/10 HCl was added (4.2 
ce. had been added to this amount to bring its reaction to the proper 
point as prescribed in the directions for the preparation of the 
standard solution) and to the same quantity of another, one cc. of 
N/10 NaOH was added. In each case the reaction was changed only 
about 0.1Pq. This shows that the standard is quite a reliable one 
when prepared according to directions. As has been pointed out by 
others, Na,HPO, is not an’ ideal substance to use for this purpose. 
The variation in ‘its water of crystallization makes it difficult to prepare 
an accurately quantitative solution but in the present case the varia- 
tions rest ulting from this source of error would probably not be sufficient 
to cause any “significant variations in the result obtained with it. As 
will be pointed out later, however, there is one source of error which 
should be avoided. 

Several titrations of an acid ammonium citrate solution were made 
using this standard and rosolic acid. N/10 NH,OH was used to titrate 
10 cc. samples. 10 ce. portions of the standard solutions were taken and 
the proper quantities of acid and indicator added. As the addition of 
the ammonia solution to the samples’ almost doubled their volumes, 
water was added to the standard so that the concentration of the indi- 
cator would be approximately the same in each tube. The first two 
titrations were made comparing the colors with that of the standard 
by merely holding them in the hand. For the remaining three the 
comparator was used. The following amounts of N/10 NH,OH were 
required : 
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1 91050 3. 9.60 5. 9.30 
2: LOS 4. 9.80 


The same solution was then titrated using phenol red as indicator and 
titrating to a reaction of 7.4 with Clark and Lubs standard following the 
technic to be described later. The following results were obtained: 

i aa (5) Ze oO 3. 7.80 

To a 10 ec. sample of the citrate solution, 7.80 ce. of the ammonia 
solution were added together with the proper amount of rosoliec acid 
and the color produced compared with that of the Kastman-Hildebrand 
standard previously used. The latter was found to be more alkaline 
than the citrate solution though both should have a Pyof 7.4. As the 
only difference between these standard solutions and those previously 
compared with Clark and Lubs standards by means of phenol red was 
in their having been diluted with about an equal volume of distilled 
water, it seemed that this must be the source of trouble. Upon pre- 
paring two solutions, one according to Eastman and Hildebrand’s direc- 
tions and the other in the same way but diluted as above, it was found 
that the latter was actually the more alkaline of the two. This experience 
serves to emphasize the admonition of the orginators of this method that 
the prescribed details must be adhered to. 

The figures quoted speak for themselves, however, as to the possible 
accuracy of the method. When a comparator is used duplicate titra- 
tions may be made which agree much better than with the litmus 
method. (See p. 14). Nevertheless there appears to be a small but dis- 
tinct “salt effect” with rosolic acid which causes a little difference in 
the character of the colors in the citrate and phosphate solutions making 
them hard to match. 

While the solution proposed by Eastman and Hildebrand answers 
the purpose, its use is restricted to one indicator, and admits of the 
preparation of solutions of but one reaction. Furthermore, there is no 
way of checking up its condition unléss a hydrogen electrode and gas 
chain or a series of indicators of known reliability is available. 

It is proposed to substitute for this standard one or more prepared 
from potassium dihydrogen phosphate and sodium hydroxide accord- 
ing to Clark and Lubs (10). The complete series covers a range 
from Py 5.8 to Py 8.0 in steps of 0.2. The following table shows the 
compositions of the various mixtures together with their reactions in 
terms of Py! 


1Journ. Bact. Il. p. 26. 
TABLE I. 


KH2PO4.—NaOH Mixtures. 


5.8 50ce.M/5 KH2POs4 3.72 cc. M/5 NaOH Dilute to 200 cc. 
6.0 50 cc. M/5 KH2POs, 5.70 ec. M/5 NaOH Dilute to 200 ec. 
6.2. 50cc.M/5 KH2PO4 8.60cc. M/5 NaOH Dilute to 200 cc. 
6.4 50cc.M/5 KH2PO4 12.60 cc. M/5 NaOH Dilute to 200 ce. 
50 ce. M5 KH2PO4 17.80 cc. M/5 NaOH Dilute to 200 cc. 
50 cc. M/5 KHePOs 23.65 ce. M/5 NaOH Dilute to 200 cc. 
50 ec. M/5 KH2ePO4 29.63 cc. M/5 NaOH Dilute to 200 ce. 
50 cc. M/5 KHePOs 35.00 cce.M/5 NaOH Dilute to 200 cc. 
50 cc. M/5 KH2PO4 39.50 ec. M/5 NaOH Dilute to 200 cc. 
50 ce. M/5 KHePO« 42.80 cc. M/5 NaOH Dilute to 200 cc. 
50 cc. M/5 KHePOs, 45.20 cc. M/5 NaOH Dilute to 200 cc. 
50 ce. M/5 KH2PO4 46.80 ce. M/5 NaOH Dilute to 200 ce. 
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Unless some means of checking the first solutions made from it are 
accessible the phosphate should be recrystallized four or five times. 
This product may then be kept as a special reagent for future use 
and the solutions made from it by carefully weighing out the desired 
quantities. 

The sodium hydroxide solution is prepared from carbonate-free ma- 
terial and standardized in the usual manner. It should be kept in a 
,paraffined bottle and protected from the carbon dioxide of the air. 

From these stock reagents solutions may be repeatedly prepared hay- 
ing reactions so constant that no difference in color can be detected 
between lots made at different times. Thus once the reliability of a 
‘given stock is established, the accuracy of the results with it may be 
regarded as fixed. 

For the purpose in hand the whole series is of course unnecessary. 
It is well however to prepare two extra solutions, one on either side of 
the one to which the unknown solution is to be compared. This permits 
of a check on the accuracy of the standard, whose color should be inter- 
mediate between the colors of the other two. It also allows a more 
accurate and rapid adjustment of the reaction of the unknown, the 
color of which may be roughly made to match that of one of the solutions 
above or below the one finally sought and then carefully brought to 
the ultimately desired point. If, on the other hand, the endpoint is 
slightly overreached in the process it may be more easily detected and 
the magnitude of the error approximately judged by comparison with 
the third solution. 

In. this laboratory the comparisons are made in test tubes 7x7/8 
inches placed in a comparator similar to that described by Dernby and 
Avery. (13). 


Method of procedure: Tie desired quantity of citric acid is dissolved 
in water, the solution being kept quite concentrated, and almost neutral- 
ized with concentrated ammonia. The neutralization is controlled 
roughly by withdrawing a few cc. of the citrate solution from time to 
time, diluting with water to a convenient volume mixing with the 
proper amount of indicator (which may be measured in drops from a 
dropping bottle) and comparing with a standard solution several degrees 
lower in reaction than the solution ultimately sought. We have found 
it convenient for instance to use a 6.6 or 6.8 standard when the final 
reaction is to be 7.0 or 7.4. When the acidity of the solution has been 
reduced to this point, a measured sample is transferred to a test tube 
with a calibrated pipette, the correct amount of indicator added, and 
standard ammonia solution run in from a burette, first adding the 
alkali rapidly until the color of the solution approximates that of the 
proper standard. This comparison need not be made in the comparator. 
The process is finally completed by carefully adding small amounts 
of ammonia until the color of the citrate matches perfectly that of the 
standard having the reaction finally sought. 

During the preliminary titration the tube containing the standard 
solution is supported in some convenient fashion just behind that into 
which the ammonia is being run from the buretfe, a white background 
being arranged for both. In this way the progress of the titration may 
be easily controlled and followed almost up to the final eudpoint. The 
final adjustment is however made by means of the comparator, after 
bringing the volume of the citrate solution up to that of the standard. 
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From the results of this titration, the amount of ammonia necessary 
to bring the whole volume of the acid citrate solution up to the same 
reaction can be calculated. After the addition of the calculated quantity 
to the bulk of the solution its reaction is checked by transferring a 
few ce. to a test tube, diluting to the same volume as that of the standard 
and comparing their colors after the addition of the proper quantity 
of indicator. If they check, the density of the solution is brought to 
1.09 at 20° and if desired, the reaction again checked. 

It is a well known fact which has already been referred to in this 
article that the hydrogen ion concentration of a solution is altered 
by its dilution, the extent of the change depending on several factors. 
A number of tests demonstrated, however, that ammonium citrate solu- 
tions of the concentrations met with may be diluted at least five times 
without undergoing a noticeable change in reaction. We have never 
been able, for instance, to detect a change in the reaction of a solution 
which had been adjusted as outlined above, upon diluting it to the 
required density of 1.09, though the test was always repeated after this 
dilution. 

The accuracy with which duplicate titrations may be made is shown 
by the following results. A solution of ammonium citrate was prepared 
having a reaction corresponding to a Py of 6.7. Three 10 ce. samples, 
titrated independently i. e. without observing the burette until after the 
end of each operation, required respectively 12.65, 12.68 and 12.68 ce. 
N/10 NH,OH to give a reaction of 7.4. 

A similar experiment with another solution gave values of 6.32, 6.32 
and 6.37 ec. N/10 NH,OH to raise the reaction of a 10 cc. sample to a 
Prot 10-0: 

When an attempt was made to use a sample of litmus of unknown 
origin and Hand’s technic, ne difference in tint could be observed 
between the sample and the standard neutral color, though there was 
a very decided difference with phenol red between the color of this 
solution and the Clark and Lubs standard with a Py of 7.0. Upon 
substituting some Kahlbaum’s “A1” litmus for that used above, the 
following figures were obtained for as many successive and independent . 
titrations with 10 cc. samples: 


1. 4.17 ec. N/10 NH,OH 5. 5.32 cc. N/10 NH,OH 
2. 4.67 cc. N/10 NH,OH 6. 3.87 ce. N/10 NH,OH 
3. 3.82 cc. N/10 NH,OH 7. 3.27 ec. N/10 NH,OH 


£412 ees N/10 NEVO 


The results with Kahlbaums azolitmmin were no better: 


1. 4.70 cc. N/10 NH,OH 5. 3.63 cc. N/10 NH,OH 
2. 5.00 cc. N/10 NH,OH 6. 3.07 cc. N/10 NH,OH 
3. 4.00 cc. N/10 NH,OH 7. 3.42 cc. N/10 NH,OH 


4, 4.00 cc. N/10 NH,OH 


It was difficult to get a perfect match with the two sets of tubes and 
the color change upon the addition of a small quantity of the alkali 
was insignificant. 

Using Clark and Lubs standards, azolitmin as indicator and the technic 
described for the use of phenol red, somewhat better results were 
obtained, 
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Azolitmin as an indicator for this purpose is however much inferior 
to phenol red, occupying an intermediate position between coralline, 
which is poorer, and rosolic acid which is somewhat better. 

In all of the above work it will be observed that N/10 NH,OH was 
used whereas in previous investigations it has been customary to work 
with much stronger solutions such as N/5 or N/2 with a corresponding 
diminution of the sensitiveness. 


Il. THE RELATION BETWEEN COMPOSITION AND REACTION. 


The use of McCandless’ method (36) (87) of preparing the reagent 
has been restricted to the preparation of the solution of the normal 
salt because in this solution alone is the ratio of ammonia to citric acid 
definitely fixed. In such a solution the ratio NH, : C,H,O, is 1 : 3.766. 
Attempts have been made to fix the composition of a truly neutral solu- 
tion but without much success and as Hand pointed out, “any analytical 
method in a large measure leaves the question in its former condition, 
because we must first prepare the neutral solution before we can ascer- 
tain the precise amounts of citric acid and of ammonia that will re- 
produce it.’ 

McCandless (87) acting in accordance with instructions of the A. O. 
A. C. attempted to determine the relation between the reaction and 
compositions of several solutions sent to him by testing them for neutral- 
ity to coralline and also determining the ratios of ammonia to citric 
acid in them. Of nine solutions submitted, three proved to be neutral 
to the indicator used. The ratios in these three were respectively 
1 : 3.808, 1 : 3.816 and 1 : 3.808, giving an average of 1 : 3.809. 

A solution prepared by Rudnick and Latshaw (45) and carefully 
neutralized to litmus had a ratio of 1 : 3.748. 

The development of the methods for determining the concentration 
of hydrogen ions in solutions gave us the first method for accurately 
preparing a truly neutral solution the determination of whose com- 
position would serve for its reproduction. Using the colorimetric 
method outlined above but with some variations in technic we prepared 
and analyzed a number of such neutral solutions. The actual procedure 
used in their preparation was as follows: 

One hundred ten gram portions of citric acid were weighed into 700 
c.c. flasks, each dissolved in 75 c.c. of water and mixed with cencentrated 
ammonia to bring the reaction up to 6.6-6.8. For the final neutraliza- 
tion, each solution was transferred to a 500 c.c. graduate, diluted to 
a density of 1.11-1.10 and mixed with a measured quantity of indicator. 
The same volume of standard phosphate solution having a Py of 7.0 
was placed in a similar graduate and mixed with the same amount of 
indicator. 2N NH,OH was then added to the citrate solution until its 
color checked that of the standard solution whose volume was equalized 
with distilled water. The reaction was finally checked by removing a 
few c.c. of the citrate, diluting and checking against some of the stand- 
ard in the comparator. The neutralized solutions were then returned 


% 1Bull. 132, Bur. of Chem. p. 9. 
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to the flasks and their densities adjusted to 1.0900 = 0.0001 at 20° 
+ 0.5 using a pycnometer. 

For analysis, 25 ¢.c. samples were diluted to 250 cc. and 10 cc. 
aliquots used for the determinations. The ammonia was estimated by 
the distillation method and the citric acid by titration after the addition 
of formaldehyde, all determinations being made in triplicate. The 
averages are given in the following table: 


TABLE II. 
Ratio. 
Sol Grams Grams 
see NHs per L.| C,H,0, pers L. 
NH3 : CeéHs07 
Use ers Docc ROR NTS CRED CAE RG IC CRAG a Mee i oe Ie 45.39 171.83 1 3.785 
Pci Ct: Af hE G CRORE ROP ORCI CASED Ie Otero OEE er ee crear 45.36 172.66 1 3.807 
Ra PN AIe eRe anne aus ee a eI ionic setae ayes ee ere 45.37 172.02 1 3.791 
UU No ON Et took cat Cie 7 RG EEE ee ERE en chee 45.35 171.96 1 3.791 
(0) 5/5 ERIC CoA I Oba o ereticto Excite ena ional AERATED Tie ed 9 Eye ae 44.90 171.06 1 3.809 
(3) 32 S95 15 NY Cae OO CES OVO CLIC ay ECU ee Ee ae sn 45.39 lO 1 3.783 
esi Se ACR RO OL poet ORES ERENCE DLE a RES Bot AG eee Lee Ie 45.68 iorOD 1 3.788 
eo ae BOS ie Oke CRO eee ee beaters eee ade 45.20 171.70 1 3.798 
NRE CREO Shetty Cocoa te ER, Hi CELE ETERS CLE OSI 45.33 172.00 1 3.794 


1Neutralized by ordinary technic. See p. 13. 


While such differences may appear to be large, it should be stated 
that the extreme readings for the whole series were 26.41 and 26.87 
c.c. N/10 HCl for the ammonia determinations and 26.72 and 27.03 
c.c. N/10 NaOH for the citric acid estimations. A “neutral” solution 
of ammonium citrate may then be defined as one in which the ratio of 
NH, :C,H,0, is 1:3.794. At 20° such a solution containing 45.33 g. 
NH, and 172.00 g. C,H,O, per liter will have a density of 1.09. 

Of the solutions analyzed by McCandless the three which were neutral 
to coralline were actually very close to the point of absolute neutrality, 
much closer in fact than the one which he selected as a standard. Here 
again however is a case of the confusion of the two solutions, one neutral 
itself in reaction and the other a solution of the neutral salt. 

Four solutions of ammonium citrate were next made and carefully 
adjusted to a S. G. of 1.09 and reactions respectively of 6.6, 7.0, 7.4 and 
7.8. The indicators used for the adjustment of the reaction of these 
solutions were brom thymol blue for the first, phenol red for the second 
and third and cresol red for the fourth. The last one could not be held 
constant for any length of time because of loss of ammonia. It was 
however always within 0.05 Pg of the indicated value. Their composi- 
tions are given in the following table: 


TABLE III. 
Ratio. 4 
Sol PH Grams Grams mY 
: NHs3 per L. | CeHs07 per L. 


NH3 : CeHsO7 


AES 6 GS SCIENCE glia eRE Ere OLE ete: Ons 6.6 44.83 174.39 1 3.890 
LSA. o Acicld SC OeS Cie ROR EER RC ae rari 7.0 45.20 171.20 1 3.798 
COREA atte tne ek tape pirates alstatarciae Stel De 7.4 45.15 170.10 1 3.767 
IBA Gon Bde HRCIAES Cho CIOIN Cite tacts Rater 7.8— 45.54 170.55 1 3.745 
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Theoretically, Solution C should have a ratio of 1 :3.765 and accord- 
ing to the results of Hand (25) and of Patten and Marti (41) a somewhat 
larger content of ammonia and of citric acid for the specified density. 
According to Hand the sum of these two constituents should amount to 
213.06 g. per liter, while Patten and Marti found 213.33 g. per liter 
instead of 215.35. This is an agreement of one per cent which is prob- 
ably as close as most solutions made for this purpose would check. 

A committee appointed for the purpose of investigating this matter 
by the Division of Fertilizer Chemists of the American Chemical Society 
(1) prepared and analyzed three supposedly neutral solutions. Their 
results are expressed in grams of “Crystallized” critic acid per liter and 
their recommendation reads, “Standard ammonium citrate solution shall 
contain 186 g. crystallized citric acid and 43.7 g. ammonia per liter, 
measured. at 20°,’ etc. This has been interpreted by subsequent critics 
as referring to the anhydrous citric acid in which case the ratio of 
ammonia to citric acid would be 1:4.256. Such a solution would, in 
the light of the above results be extremely acid. When it is considered 
however that “crystallized” citric acid contains one molecule of water 
of crystallization and the above figures are altered to conform to those 
of other investigators the amount specified for use becomes 170.9 g. and 
the ratio NH, :C,H,O,, 1 :3.911. Even this is of course too high and 
would give an acid solution with a Py somewhat below that of Solu- 
TON. AG 


III. THE RELATION BETWEEN THE REACTION OF THE REA- 
GENT AND ITS SOLVENT ACTION ON CALCIUM 
PHOSPHATES. 


In commercial fertilizers: The difficulty in preparing a reagent of 
constant reaction early led to a consideration on the part of investi- 
gators of the results of variations in this factor upon the analytical re- 
sults. j 

Thus Antz and Erlenmeyer (2) claimed that an acid citrate solution 
dissolved the tricalcium salt more readily than did the neutral solution. 
They also claimed that the treatment of the salt i. e., whether it had been 
dried at a high or low temperature, altered its solubility. 

Barille (5) found the same to be true when a neutral solution was 
used and showed that a very appreciable amount of tricalcium phos- 
phate was dissolved by such a solution. 

Dirks and Werenskiold (85) analyzed several samples of phosphatic 
material using a neutral solution, three solutions of varying degrees 
of alkalinity, Herzfeld and Feuerlein’s (26) solution (also supposedly 
a neutral one but prepared in a particular way) and Wagner’s acid 
solution. The last proved to be incomparable with the others. None of 
the alkaline solutions gave a clean separation between the two calcium 
phosphates involved. They found that the neutral solution dissolved 
the tricalcium salt appreciably but that its solubility decreased with 
an increase in alkalinity. Beyond a certain point in this direction, 
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however, the dicalcium phosphate was not completely soluble. With 
natural phosphates they found that mineral phosphates dissolved in 
ammoniacal ammonium citrate to an inappreciable extent and they 
go so far as to say that with superphosphate from such a source the 
reverted phosphoric acid may be practically completely separated from 
the original material by such a solution. As a result of their work they 
recommend the use of Peterman’s solution which is an alkaline one, 
viz., a neutral solution having a density of 1.09 to which 50 ce. of 
NH,OH (S. G. 0.91) per liter has been added. 

Gibson (17) compared the action of three solutions on calcium phos- 
phate. One of these was prepared by the A. O. A. C. official method, 
i. e., was neutral, while the other two were alkaline. The last two gave 
concordant and constant results while with the first the figures were 
variable. He ascribed this to a tendency on the part of the neutral solu- 
tion to become acid. 

Gladding (18) found both di- and tricalcium salts completely soluble 
in neutral ammonium citrate solution and says, “A slightly ammoniacal 
citrate of ammonia solution alone of all the solutions which have been 
proposed, is a perfect solvent for all the forms of reverted phosphate 
while at the same time not unduly dissolving the raw or insoluble phos- 
phate present.” 

In a later article (19), however, from the results of the analysis of 25 
samples of natural phosphates using four citrate solutions of different 
reactions, corresponding in a qualitative way to those described on page 
16 of this paper, he shows that an acid solution dissolves a greatly in- 
creased quantity of tricalcium phosphate and that an increasing alkalin- 
ity causes a decrease in the solubility of all forms of phosphate of lime. 
He therefore reverts to the neutral solution as the solvent of choice. 

In general, his acid solution gave the lowest results for citrate-insol- 
uble P,O, (the highest for citrate-soluble which was the way they were 
reported) while an increase in alkalinity gave a corresponding increase 
in the citrate-insoluble fraction. 

Bosworth (7) found that tricalcium phosphate was soluble in ammon- 
ium citrate and also emphasizes the change in reaction of the solution 
resulting from digestion at 65°. His results are, however, open to critic- 
ism as he removed the ammonia with a current of air. 

Grupe and Tollens (20) found that while dicalcium phosphate was 
more easily soluble than the tricalcium salt, the latter was, nevertheless 
appreciably soluble in ammonium citrate. 

Huston (28) claimed that generally there was but little difference 
in the solvent action of citrate solutions of varying reactions but that 
in some cases an alkaline solution dissolved much more. He found that 
the tricalcium phosphate of bones was soluble in ammonium citrate 
solution. 

Joulie (31), shortly after the publication of the original description 
of the ammonium citrate method, proposed a strongly alkaline reagent 
instead of the neutral one recommended by Fresenius. Luck (36) in 
replying to him voiced the objection that such a solution would cause 
the conversion of some of the dicalcium salt into the insoluble tricalcium 
compound which would then not be removed and would’ thus cause 
erroneous results. This contention was subsequently supported by 
Olsen (40). 
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Patten and the author (42) reported the results of the analysis of 
two samples of superphosphate, using four citrate solutions of different 
compositions, in which there was a marked increase in the insoluble 
P.O, with an increase in alkalinity. 

Rudnick and Latshaw (45) prepared two solutions having ratios of 
ammonia to citric acid of 1:3.786 and 1:3.748 respectively. With 
these solutions, which according to our measurements would have re- 
actions of approximately 7.2 and 7.8, they found no significant differ- 
ences in the results of the analysis of one sample of phosphate. 

Shepard (46) found some tricalcium salt dissolved by ammonium 
citrate. ; 

Zulkowski and Cedivoda (54) claimed that dicalcium phosphate is 
soluble in an excess of triammonium citrate and in the theoretical 
amounts of mono- and diammonium citrate while tricalcium phosphate 
is soluble only with difficulty in a large excess of any of these solvents. 

The originators of the ammonium citrate method designated that the 
reaction of the reagent should be neutral but the specification was not 
emphasized further than to emphasize the one word neutral. There is 
no discussion of the evils resulting from a deviation from this recom- 
mendation. 

As a matter of fact, as pointed out above, within a short time after 
the publication of the original method, the use of an alkaline solution 
was advocated and rather widely adopted. Joulie (81) in France and 
Peterman (43) in Germany suggested such solutions and these acquired 
considerable popularity in Europe. Similar solutions were also advo- 
cated by Landrin (34) and Millot (39).1. Very recently Eastman and 
Hildebrand (15) have recommended the use of a solution of the tri- 
ammonium citrate as being more accurately prepared than a truly 
neutral solution though the former solution would be slightly alkaline. 
In this connection it is of some significance that Luck (86) in his 
acrimonious reply to Joulie (31) states that, in attempting to avoid the 
possibility of the solution becoming acid in the course of the digestion 
through the escape of ammonia and to insure the presence of the “neutral 
salt” the solution was, after being adjusted to a density of 1.09, brought 
“to a weakly alkaline reaction with a few drops of ammonia.” It fol- 
lows from this admission that the original Fresenius, Neubauer and 
Luck method involved the use, not of a neutral solution of ammonium 
citrate, but of a solution approximating that of the so-called “neutral” 
salt, i. e., the triammonium citrate, which solution would be slightly 
alkaline. 

To insure the solution not becoming acid during the digestion, Fresen- 
ius, Neubauer and Luck (16) further conducted the digestion at the 
low temperature of 35° in order to minimize the escape of ammonia. 
This point was later discussed by Gladding (18) and by Williams (53). 

This effect of temperature is two-fold, an increase tending to increase 
the rate of solution and thus to permit of the more accurate estimation 
of the difficultly soluble phosphates of iron and aluminum but also tend- 
ing to drive off ammonia and thus to give rise to an acid solution which 
will dissolve an undue amount of tricalcium phosphate. The method 
originally adopted by the A. O. A. C. called for a bath temperature of 
40° attained as rapidly as possible after introducing the flask contain- 


1 Who was, however, not its originator. 
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ing the digestion mixture. This was later changed to a bath temperature 
of 65°. This decision gave rise to considerable discussion as to the 
exact time allowable in raising the temperature to the final maximum, 
the outcome of which was the adoption of a temperature inside the 
flask of 65°, the bath being held at such a temperature as would main- 
tain this for 30 minutes and the temperature to be brought to this point 
before the introduction of the sample. To prevent the escape of ammonia 
it is prescribed that the flask shall be tightly stoppered. 

From the above discussion it is perfectly plain that the selective 
solvent action of ammonium citrate is purely a relative matter. This 
is further confirmed by an examination of the results of experiments 

Or 
involving the ratio ————— .___ Herzfeld and Feuerlein (26), Gladding 
Reagent 
(18), Koenig (32), Johnson (80), and Huston (29) have all offered 
evidence in proof of the statement that an increase in the relative amount 
of solution increases the quantity of phosphoric acid removed. Since 
these two points are of minor importance in the present work further 
discussion of them will be postponed. 

To more thoroughly test these points the four solutions previously de- 
scribed (page 16) were used for the analysis of twelve samples of com- 
mercial phosphates having citrate-insoluble fractions running from 
about one-half of one per cent to over ten per cent. The determinations 
were made in duplicate and showed good agreement. The average avail- 
able P,O,, together with the results obtained in the regular fertilizer 
inspection work, are given in Table IV. 


TABLE IV. 


Average Available P2Os. 


x Sol. Sol. Sol. Sol. Lab. 

Sample No. re B. D. Sol. 
Bee Te ee ey ieee 13.61 13.71 13.53 13.50 14.09 
Oy. ie itil ARE THOT eds ne SINAC 15.93 15.93 15.84 15.77 15.77 
CASE 3 aU RO Pr pe ee) a ED 12.96 13.08 1301 12.91 12.95 
FAVES OAS al SEO BUTp sa A a A 9.15 9.22 9.21 8.95 9.21 
OGLE et SRT WR Siac ae eRe 9.06 9.08 9.03 8.90 9.05 
EOS ak eet tte ee een ar ie 15.58 15.60 15.60 15.56 15.51 
BDUGrERS GUL SALA soe ses ds, pri ne eat 16.96 16.98 16.98 16.95 16.92 
SURG WA eri), he Aa ye 10.65 10.31 10.21 9.80 9.94 
SOBEL ete Mee hel eh ee wd Te, 11.65 11.64 11.23 11.34 11.78 
Ar i sige NPs ss Ua 2 Wig ta Os Vaca ts 9.7: 9°58 9.13 8.98 8.78 
te a Date ead Cy Che A 8.05 7.95 735 7.77 7.16 
ORGGS th ih enn anne fs Re) rt: 12°35 11.70 11.68 11.75 11.65 


It may be well to state that these solutions cover a range probably 
wide enough to include those prepared by the usual methods using ordi- 
nary care. Consequently the results represent the practical extremes 
which could be anticipated from solutions made in different laboratories 
or by different analysts. Two of the solutions, “B”’ and “C” possess 
particular interest in that the former is strictly neutral and the latter 
a solution of the triammonium citrate. 

The results are of interest in that they show no large variation in 
the values for available P,O, with variation in reaction. Those with 
the acid solution “A” and the neutral solution “B” are generally the 
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highest. With the alkaline solutions “C,” “D” and “L” (the last being 
the laboratory solution and presumably approximating “C” in com- 
position) there is no marked consistency, the relative values fluctuating 
irregularly. In the majority of cases, the differences scarcely exceed 
those possible from experimental error. We can conclude from these 
results that the choice of solution to be used in this work must be based 
upon considerations other than the effect of its reaction on the solubility 
of calcium phosphate. 

This must not be construed as an argument in favor of laxity in pre- 
paring this reagent. While in the majority of cases a difference of 0.4 
Pq may make no significant difference in the results, it is probable that 
some materials are more susceptible to the action of alkali than others 
and consequently, in order that uniformity of results may be assured, 
the specifications for the reagent must be rigidly adhered to. 

This question has another phase which was alluded to by Luck (386), 
Eastman and Hildebrand (15), Bosworth (7) and others, namely the 
constancy of the reaction of the reagent during the determination. In 
order to get information on this point, the filtrates from the citrate 
digestions in the above determinations were collected separately from 
the washings and their reactions determined as follows: 

Approximately 5 c¢.c. portions of the more or less highly colored 
filtrates were transferred to test tubes and diluted to about 20 ¢.c. with 
distilled water. In most cases this dilution served to reduce the color 
sufficiently to permit an accurate comparison with the standard solu- 
tions by means of the comparator. In some cases, however, it was neces- 
sary to compensate for it by placing a second tube of the sample diluted 
as above but without indicator, in front of the standard and one of 
distilled water in front of the sample. Since the standard solutions 
differed by intervals of 0.2 Py the intermediate values in the tables are 
of course simply estimates. The results appear in the fellowing table. 


TAUB ORY avec 

Sample No. Solution polution Solution ree 
IMO) Ce A colar eR NER Ron AEP G a PCR CIPO a oi Hoc c OS ce REE eet es 6.6 Van) ee: ios 
BAUS pe we TPE ec mein 2 eral Me: grag mca gree Netra eet 
BOBBING Bc. Rr ease en: Gye ce Sal ng te Gara ee pr 
EIS SP eae a te UN SI ae 70 Te ea 
SEG Ufa 2 Rat alee kr ee a ie nace eons uh eon 
OLEH rN ea Tee Cine a eG Fo dina age I 0 a5 a4 
S280) Ree hse iy ee GAs ee EUR mete Ona hee Baad Ao ee ye ee 54 
SEIS ping: oe PUR he te) eave eee cee ol roe 68 6.9 ri 
BOSE Sinrer cae ya Corgan ai eae emeae ent Dall i aye ao at 73 
OSE ae! (aul, oe SIE ata EARS” Glietatia 70 vated Bie 
BOC oak CLO PL TERM De ed ioe mae ee a capes REAM fot | 43 
BOT sun gi hts PR VA ung RE Mie ae Toe Woo. aleree ee 
Ua ema aid be ox ae) ae REE, Po eana ie 734 
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It will be seen that solutions “A” and “B” remain practically con- 
stant, but that the alkaline ones “C” and “D” lost enough ammonia 
during the digestion and subsequent filtration to reduce their Py values 
approximately 0.2. It would therefore appear to be a futile procedure 
to adjust with great care an alkaline solution to be used in this work 
since its reaction changes so much during the analysis. This perhaps 
constitutes a rather strong argument in favor of the truly neutral solu- 
tion, since this maintains its original character throughout the determi- 
nation except in certain cases, one of which was met with in Sample No. 
3216. This sample, it will be observed, consistently caused an increase 
in the acidity of the citrate solution. 

These results are notably at variance with those of Bosworth (7) 
whose method of attacking the problem seems however to be open to 
criticism in that he passed a current of air over the digestion liquid. 
Obviously the continued removal of the air from the flask with the con- 
sequent removal of ammonia would tend to increase the extent of the 
dissociation of the ammonium salt and hence magnify what under the 
prescribed conditions of the determination evidently is a matter of small 
account. Even on @ priori grounds, without the support of experiment 
it is difficult to conceive of a great change in the reaction of the liquid 
when the escape of the ammonia is reduced to the extent that it is in 
the procedure under discussion. In solutions C and D one would 
naturally expect the magnitude of this tendency to be increased but it 
will be observed that even in these solutions only one sample yielded an 
acid filtrate and that was unquestionably due to some acid in the sample. 
Hence we must conclude that the old bogie of an acid solution resulting 
from this procedure must be abandoned. 


On pure calcium phosphates: Not only have experiments been con- 
ducted upon the action of ammonium citrate solutions on commercial 
fertilizers but supposedly pure di- and tricalcium phosphates have also 
served as materials for investigation. Considerable mention has already 
been made of this, and several articles from the literature referred to. 
Briefly, the results seem to show that an acid citrate solution attacks 
the tribasic salt to a much greater extent than does an alkaline one but 
as the alkalinity is increased the solubility of the dibasic phosphate 
also diminishes. Both the neutral and alkaline solutions appreciably 
dissolve the tricalciec as well as the dicalcic salt and hence do not give 
a clear separation of the two. 

Gladding (19) as a result of his work, makes the following interesting 
comment: 

“That artificially precipitated phosphate of lime, whether the dicalcic 
or tricalcic form, when mixed with sulphate of lime (as is the case in 
a superphosphate) and exposed to atmospheric conditions in shade in 
, open vessels for several days, and dried to a pulverulent powder, is 
readily and conveniently soluble in a neutral solution of citrate of 
ammonia, at the temperature of 40° C.” 

Could the truth of this contention be conclusively demonstrated, it 
would give an added importance to the results obtained by the citrate 
method since it could be argued that the distinctive difference in the 
conduct of tricalcium phosphate towards ammonium citrate before its 
conversion into acid phosphate and after it has gone through this 
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process and returned to its tribasic form, might be indicative of its* 
behavior in the soil as a source of plant food. In other words, super- 
phosphates contain, not only dicalcic or reverted phosphate but also 
available tricalcic phosphates and unavailable raw phosphate, the two 
last existing as separate and distinct substances. The availability of 
a limited amount of the tricalcium phosphate, which has always been 
recognized, is thus due to an actual difference in the character of two 
portions of this fraction and not merely to the limited solubility of it as 
a whole. 

It-would also serve to invalidate the contention that an alkaline citrate 
solution might convert some soluble dicalcium phosphate into the 
insoluble tricalcium form. 

In some of the previous work upon which some of the above mentioned 
conclusions are based, the purity of the reagents is open to question 
and so it was decided to reinvestigate the problem, paying special at- 
tention to this feature. 

Dicalciumphosphate was prepared as follows: 

Pure calcium chloride (Kahlbaum’s C. P.) was dissolved in water 
and treated with a solution of pure disodium phosphate. According to 
Cameron and Seidell (8) as long as the solution is acid, the solid phase 
separating out is the dicalcium form. Consequently the addition was 
stopped while the solution was still acid, the precipitate filtered off 
and thoroughly washed until free from chlorides. It was analyzed for 
calcium and P.O, with the following results: 


Theory Found 
CaO 41.19 41.60 
PSO: 52.20 52.24 


Tricalcium phosphate was prepared from pure phosphorie acid and 
calcium chloride. Kahlbaum’s C. P. phosphorus pentoxide was dissolved 
in water and boiled with a little nitric acid. This solution was then 
treated with calcium chloride in excess. According to Cameron and 
Seidell the pure tricalcium salt is apparently unobtainable, the solid 
phase always containing too much lime. (Our product, however, 
analyzed as follows and appeared to be the tricalcium salt: 


Theory Found 
CaO 54.21 53.98 
P.O, 45.79 45.69 


The following mixtures were prepared using the above materials, 
(which however contained some moisture and hence gaye somewhat 
lower contents of P,O;) a sample of raw rock phosphate and pure 
calcium sulphate. 
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Sample Composition. Total P20; 

1eAbae (OEMS bl LOE os cu, Br hOnS TE TCIOIG 6 GIO) C! CHOHCLHnn Sena D a aR Re Ste pen Na Un 44.80 

Bnney CasGh Oa ake peore in Vere ea ane 8 Srahthe easy toschigealie ld cite SAG atone 44.35 

Ra wapnospnaternrocke senses stucisun sud aiverere ica e Malas a mebe erate 30.45 

| Gee CalsG2Oocilzis(CmstOviosagblosbocwaes dupgodosldansen sos bone + 15.60 

G2 Cas(P.Os)o- lee HCAS OU Ras tencrsiercaereneis silos cuecudc Qiccola arauatschioraes 16.10 

Gperocke 2p asOu., terwematy isis a ok alo ae ELEOS 

4.5g. CaPHO;«+1.5g. Ca3(PO4)2 +122. CaSO. 15.54 

3.0g. CaHPO:s+3.0g. Cas(PO4)2+12g. CaSOu................... 15.65 

Ee ee ee 1.5g. CaHPOs+4.5g. Cas(POs)2+12g. CaSOu......02020.0 0000. 15.65 
WTA ET Saeed AR ea Gat POs le orerock lee ©as Og welts as dyin ui ome 14.00 
1S ea ere ae 33 (ee (CEN N EXON S53} (07a moyehectSileiae (ORSI ONES 46 pi eee nin Bicnein oe lola edule 13.20 
1 Pe AAR MEIN IRS Stet teairtea eben CabieO--4 So urock--il pes CasOmg emo ser.a cc cutee Nae eae 12.00 


These samples were analyzed in the same manner as were the com- 


mercial goods using the same four solutions. 
for change in reactions as were those in the previous work. 


are given in the following tables; 


TABLE VI. 


The filtrates were tested 
The results 


Average Available P205 
Total 
Sample No. — P20: 
Sol. A. Sol. B. Sol. C. Sol. D. 

WA Fe retenehene rerorens ele/s toler ape korea ae eras Manche Ste au thaps 39.34 aia 36.17 34.85 44.80 
ee ea eh she eluate ye en seals We Gal) oA ate 11.50 9.00 SiGe Ceokoxs) 44.35 
CE ees ne cele eters NMA syne oleae Sec ualtetat ay dat abs 0.65 1.35 LOD 0.95 30.45 
De areata rarer SP ohne oi etatebslcneneiehake erode aiigustis) enters 15.47 15.08 14.72 14.61 15.60 
Ae ira miveneasyerays; ono Saal Slaton S aheits. sheke ets ava rane avons 5.77 4.60 4.60 3.95 16.10 
Eres CIS RIOR oo CIOT a Oat RI eo caret 1.30 herr 1.50 1.27 11.05 
GO ree ovcirel ceeitavtarh al af eicogelrc a POP tae) decd bs svaatiet Saha 12.14 12.00 11.92 11.65 15.54 
EP Re ce Sic Cantar etching nial Gtoeiie ar erat cele ter outs 10.30 9.12 9.00 8.05 15.65 
Bele 6.67 6.47 5. OF 15.65 
TEAS 11.39 11.28 11.07 14.00 
8.20 8.35 8.20 8.05 13.20 
5.00 4.57 4.72 4.62 12.00 


TABLE VII.. 


Sample No. 


Per cent of Total P2O; Available. 


Sol. A. Sol. B. Sol. C. Sol. D. 
daa REAP PNOS CRT PROSPER Thc CCT cn ED Ee OR AIOE 87.8 83.1 80.7 GOST 
TR ea are Sy oaucvdiaid caches Autres Lae nonce deus BIR oN aes 25.9 20.3 19.7 U7 5.2 
CR Noe aes sarah iat 2s RR ee RT A ee eee Pell 4.4 3.4 a) il 
VO) achat 8's PRA UREA ie RIB AR ee de Sal mot Ror S13 eG dae ee) LO 99.2 96.8 94.4 93.7 
Bhs 8 ah ORO SACRED AOE thc REI Ie OEY ClO GIG OMETO uC RPC Sears 35.8 28.6 28.6 24.5 
Tee ee anny pees) eos cds, Aig) a eee WET Open we a Ce 4 11.8 15 13.6 Wil fy 
Ores EOC rOe: Bi CRORE eE ORE Mee Dare Be olor cisraca © ErBl ere Meenas 78.2 77.4 76.8 75.0 
rt Cte a eas Len i PCR IER 5 REE ee aE ie ae ae aL 65.8 bf .3 57.5 51.4 
1 Legss Biker A tess GIGI ea ctcae eR REPRESEN een a wth as in eb 49.5 42.6 41.7 38.3 
SEY Geese 6 Oru rid Weare Oy MeO hea ee noire one 81.8 81.4 80.6 79.2 
I. S2 end iain, eto eRe CeO ae OREN oe ROR RC RENN On oo sera be 62.1 63.3 62.1 61.0 
Da ae area tateel oe stares ewe cena, bleh nets aires Se heer none Se Gots 41.7 38.1 39.3 38.5 
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TABLE VIII. 


Sample No. Sol. A. Sol. B. Sol Ge Sol. D. 

ENT OTE Oe See eae th an oe toc peasy cy one ety ee ha eB 7.0 7.4 TS 
A {i phe A RM PANERA LCS. OMEN) SDRIP Re pepe hes Kage to alee eh > H.C iE Feline 78 
Boe gor STAT RS ap Otis oat Pag i ae ea Da 6.9 hae eae TS 
B fe Sh uM en a btiets Aeitieia sh hie A Mane trast Leal Nezial 7.5 1G 7.9 
AEE SUT NCD eee nh Ze CA TO IR a 9 RE ea7ax0 LIB Veo 7.9 
C RRS ENS Sh ts CC Oe eee NDS i nGmGrT of fl 7.4 eh 
Ses ae DAO eveyet ease SARs yp URE aa ag ae ae cet tN 6.6+ Hethas ea Watt 

D gee ay ee ees ZS 0 NR RVR ONE 6.8— 73 7A = 

SAC Ak i eee RR er SLR CE Se ay eee b -@ag—= TS 7.4 ei 
E MTC E GS Sones © Sy rs en < aOR Ca Te BN (Si 7.3 ed 7.8 
heh hat let Se ep TON TL Oe ee RE ME I Us, B3= G8 Woe! 7.8 

r TEAR Ee SORT eS 2 a S.  oee gemipne SS ey: 6.6 133 7.4 7 f= 
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Been | SO DeuaN een Pilar ae tS ane Re i ee oo lel a= es toe 7.8 
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ay Seat Ue EAR Ian le UTNE Ae RNAS RATS ear a oe 6.6+ (2 4b Hi = 7 


The results of these experiments present several interesting points. 
In the first place there was a consistent shift of reaction in the acid 
and neutral solutions toward the alkaline side as opposed to a lack of 
change in these solutions when used for the analysis of fertilizers. 
In this case there exists a condition just the reverse of that in the 
previous experiments in which the reactions of the neutral and acid 
solutions remain constant while that of the alkaline ones shifted towards 
the acid side. 

The significance of this in the consideration of the analysis and 
composition of superphosphates is considerable. The simplest concep- 
tion of superphosphate formation and reversion is that the natural 
tricalcium phosphate of the rock is converted into monocaleium phos- 
phate by the action of -the sulphuric acid. It then “reverts” to the 
dicalcium and tricalcium forms. A commercial sample of such material 
would then contain varying quantities of (1) the orginal natural phos- 
phate, (2) monocalcium phosphate, (8) dicalcium phosphate, (4) “pre- 
cipitated” tricalcium phosphate, (5) calcium sulphate and (6) sulphuric 
acid. In a consideration of the action of citrate solution (6) and 
probably (2) may be omitted, however, as both are removed in the 
washing to remove the water soluble phosphoric acid. It cannot be 
claimed therefore that the results with the commercial products were 
due to the sulphurie acid, and the conclusion seems inevitable that 
superphosphate formation and reversion is not the simple process out- 
lined above. Such a conclusion of course invalidates any comparison 
between results obtained on synthetic mixtures of pure phosphates and 
those with commercial superphosphates so far as their serving as an 
index of the composition of the latter is concerned. 

Passing to the analytical data on these pure phosphates, it is evident 
that the logical conclusions of the consideration of previous work are 
substantiated. The results with samples A., B. and ©. show: 


1. That the official procedure classes 80-90% of pure dicalcium phos- 
phate as available. 
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2. That the amount dissolved decreases with the alkalinity of the 
solution. 

3. That, roughly 17-25% of the precipitated tricalcium phosphate is 
rated as available. 

4. That the amount of this soluble in citrate solution also decreases 
with the alkalinity of the citrate solution. 

5. Only about 2-4% of the original rock phosphate is soluble in 
citrate solution. 


: EOS : : 
6. Decreasing the ratio ea and adding calcium sulphate in- 
citra 


creases the amount of phosphoric acid removed. 


The results with solutions B and C as well as the two series G-I and 
J-L which differ only in the kind of tricalcium phosphate used verify 
Gladdings statement that, judged by its solubility in ammonium citrate 
solutions, precipitated tricalcium phosphate is much more available than 
the natural rock. Hence if the action of ammonium citrate is a criterion 
of the action of natural forees we are warranted in accepting a certain 
increased amount of precipitated tricalcium phosphate as available. 

It is perfectly apparent from the data presented above as well as that 
appearing in reports by others that ammonium citrate solution is under 
no circumstances a differential solvent for any two forms of calcium 
phosphate. From results given in Table VI an approximate determina- 
tion of dicalcium phosphate in the presence of rock phosphate can be 
obtained with an acid citrate solution, but since at least 10% of the 
phosphoric acid of the rock is removed the results cannot be considered 
as accurate beyond that figure. The question at issue is then reduced 
to—What conditions give results most nearly approaching those ob- 
tained in soil? This question cannot be answered except by means -of 
vegetation experiments. It is evident that insofar as the composition 
and reaction of the solutions used are concerned the difference in the 
results obtained are relatively small, generally not exceeding 1%. 
This, of course, is well within the range of experimental error of vege- 
tation experiments and it may he safely assumed that any solution 
selected which approximates in composition those usually considered, 
will give results which will agree as well as any others with figures 
obtained by vegetation tests. In other wor rds, assuming the validity of 
the camparison between the solvent powers of approximately neutral 
ammonium citrate solution and the soil solution, any citrate solution 
having a compositicn within the limits of those used in the experiment 
reported above, may be selected as the reagent for evaluating com- 
mercial phosphates. 

While any of these solutions could, from the point of view of the 
practical value of the phosphate, be used, it is necessary for purposes of 
comparing the analytical results obtained by different chemists and 
accurately fixing the market value of various goods that one solution 
be chosen and consistently used. Its selection however cannot be made 
on the basis of the practical value of the results obtained with it but 
must depend upon such considerations as the accuracy and convenience 
with which it can be prepared, constancy of composition, ete. 

In the original description of the method and in official procedures 
based upon it, a neutral solution is prescribed. ‘Owing to the un- 
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certainty of its composition and the difficulty of its preparation, East- 
man and Hildebrand (15) suggested that a solution of the normal salt 
which is slightly alkaline be substituted for it. The technic described 
in the present paper eliminates both of these objections to the use of 
the neutral solution and consequently eliminates any advantage in this 
regard which the solution of the normal salt possesses. Using the 
methods described a perfectly neutral solution of ammonium citrate 
may be easily and accurately prepared. 

In one respect the neutral solution possesses a slight advantage over 
the solution of normal triammonium citrate in that with most com- 
mercial fertilizers its reaction apparently remains constant throughout 
the determination. This, however, is but of small importance as the 
reaction of the alkaline solution is but little altered. 

The chief recommendation for the retention of the neutral gotuition is 
perhaps simply that there is now no reason for abandoning it and 
since it has been prescribed for use, and supposedly has been used, for 
years it should still be used. 

In conclusion a few words may be said regarding the proposed sub- 
stitutes for ammonium citrate. These have included such solutions 
as dilute acids and salts other than ammonium citrate. In no case 
does any seem to present material advantages over the reagent at present 
in use. The method which seemingly is somewhat preferable is that 
suggested by Olsen (40) using ammonia. He claims to be able to 
accurately determine the three forms of calcium phosphate in com- 
mercial products. He criticises the present method for including the 
phosphoric acid of iron and aluminum phosphates in the available frac- 
tion, implying that his own method does not though he later states that 
in the presence of iron and aluminum phosphates “the problem of differ- 
entiating is somewhat complex.” 


CONCLUSIONS. 


The indicators commonly used are unsuitable for the accurate prepar- 
ation of neutral ammonium citrate solution although the results may be 
improved by the use of Hand’s (25) technic. 

Accurate results are obtainable with physical chemical methods, 
Hildebrand’s (27) for the preparation of either neutral solutions or 
solutions of the normal salt, and that of Hall & Bell (23) (42).for pre- 
paring the latter, but the apparatus and technic preclude their common 
adoption. 

Analytical methods give accurate results for making any solution 
whose composition is fixed. 

Methods relying upon the autoneutralization of the solution by means 
of the heat of reaction, ete. are absolutely unreliable. 

The adjustment of the reaction of the solution using phenol red as 
the indicator and comparing the solution colorimetrically with standard 
solutions whose reactions are known gives accurate results and permits 
the rapid and convenient adjustment and control of citrate solutions. 
It possesses advantages over any other method. 

The composition of a neutral solution of ammonium citrate having a 
S. G. 1.09 at 20° has been found to be 45.33 ¢. NH,, and 17 2.00 g. 
C,H,O, per liter. The ratio of NH,:C,H,O, is 1:3.794. 

With commercial fertilizers the reaction of acid or neutral citrate solu- 
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tions does not change during the determination but the alkalinity of 
alkaline solutions is decreased. With mixtures of pure calcium phos- 
phates and ealcium sulphate the reverse is true, i. e., acid and neutral 
solutions become more alkaline while alkaline ones do not change. 

With citrate solutions ranging in reaction from Py 6.6 to 7.8 the 
magnitude of the variation in the results of the analysis of calcium 
phosphate is usually small. There is however a distinct decrease in 
the solubility of both di- and tricalcium phosphate with an increase in 
alkalinity. 

Precipitated tricalcium phosphate is much more readily soluble in 
ammonium citrate solution than is raw rock phosphate. 

There appears to be no good reason for changing the reagent which 
has been prescribed for use but the official methods for preparing this 
solution should be replaced by more accurate ones. 
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STUDIES IN THE HEAT RESISTANT ORGANISMS OF COLD 
PACKED CANNED PEAS. 


Technical Bulletin No. 47 


INTRODUCTION. 


During the past few years much has been said about food conser- 
vation, the home garden and home canning. Especially has the demon- 
strator attempted to help the housewife save garden vegetables which 
would otherwise be wasted. 

These efforts have been largely successful. In many instances, how- 
ever, canned vegetables have spoiled. The reason for spoilage has been 
given as due to the use of vegetables not fresh, or failure to follow the 
directions as given in the most recent Government bulletins on home 
canning. The question thus arose as to whether the spoilage was due 
to either of these causes or to both, or if this trouble might have some 
other origin. 

It has been the writer's intention during the course of this investi- 
gation to solve this problem if possible and determine the cause for the 
very much larger proportion of spoilage among home canned foods as 
compared with those canned commercially. 


REVIEW OF LITERATURE. 


Probably the first bacteriological examination of spoiled canned goods 
was reported by Russell (26) in 1895 in connection with the occurrence 
of “swells” in canneries of Wisconsin. In the paper “Gaseous Fermenta- - 
tions in the Canning Industry” he cites the isolation from swelled canned 
peas of two bacilli which he did not identify. He recommended the 
increase of temperature to 242 degrees F. and the pressure to fifteen 
pounds for twenty-eight minutes. 

In 1904, Harding and Nicholson (20) examined an outbreak of spoil- 
age in canned peas. They found spoilage in which there was simply 
souring of the product and also spoilage in which there was gas present 
and malodor. A small rod or coceus caused the former and a plump 
rod with terminal spores which grew vigorously in the presence of 
sugars at 37 degrees C. caused the latter. Limits for successful pro- 
cessing were determined. 

Duckwall (17) devoted one chapter in his book on “Canning and 
Preserving” (1905) to canned peas in which he discussed the history 
of peas, their parasites, their composition and food value, methods of 
canning, and bacteria associated with spoilage. The organisms dis- 
cussed were those found by himself and others. He mentions lactic 
acid bacteria, B. butyricus, B. mesentcricus vulgatus, “A butyrie acid 
bacillus which was a strict anaerobe with terminal spores similar to 
B. tetani,’ B. megatherium, B. prodigiosus, B. subtilis, B. mesentericus 
ruber, b. mycoides and some organisms not named but described. He 
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recommended a longer processing period at a higher temperature, for 
canned goods. 

Hite, Giddings and Weakley (21) determined the effect of pressure 
alone on B. subtilis. Vegetative forms of B. subtilis suspended in dis- 
tilled water were subjected to pressures of from 20,000 to 100,000 pounds 
for periods of time varying from a few seconds to 120 minutes. Out of 
fifty-seven tests B. subtilis was killed in only seven. 

A pressure of 30,000 pounds was applied at a temperature of 48 to 
50 degrees C. for a few minutes to several hours, to more than two 
hundred cans of fruits and vegetables. All the vegetables, which in- 
cluded corn, peas, beans, beets, radishes and potatoes, promptly spoiled, 
while not one of more than a hundred cans of peaches which were 
compressed spoiled. Experiments with other fruits were not so suc- 
cessful. This pressure (30,000 pounds) was found to give uniformly 
good results with fruit juices. 

Zavalla (32) published a book in 1916 on “Canning of Fruits and 
Vegetables.” In Part III, he discusses spoilage, giving a report on two 
hundred and eighty-five bacteriological examinations of canned foods 
from six canneries. Nine spore formers were described but not named. 
Gas was found in cans of peas but these organisms did not form gas 
in sugar fermentation tubes. 

Dickson (16) in 1917 investigated an occurrence of botulism on the 
Pacific Coast, finding B. botulinus in three cases. He then inoculated 
canned peas, beans, and corn with B. botulinus, heating them at a boil- 
ing temperature presumably in accordance with Government bulletin 
directions. These developed gas in three weeks. B. botulinus and B. 
subtilis were recovered from the cans. He concluded that the time given 
in the directions for processing in the Government bulletins is in- 
sufficient. 

The Department of Agriculture (30) answered this paper by saying 
that the spores of B. botulinus are killed by one hour of heating at 175 
degrees I’. and that there is, therefore, no danger from B. botulinuws in 
canned foods. It was also stated that the toxin from B. botulinus is 
destroyed by boiling a few minutes. However, a warning was given 
against eating foods showing any signs of spoilage. 

In the bulletin entitled, “Bacteriological Examination of Canned Foods” 
(1917), A. W. and K. G. Bitting (4) discuss leaks, springers, the 
proper method for opening tin cans for examination, pressure in cans, 
swells and flat sours, and organisms of spoilage. They determined by 
experiment that it takes a tin can of peas when undisturbed, over 
twenty minutes to reach 248 degrees I. Cans are more uniformly 
heated when agitated. Organisms found were a large lactic acid bacil- 
lus, a coccus form which produced malodor, and thermophilic forms in 
appearance similar to B. tetani and B. botulinus. They state that a 
much higher temperature is required to destroy the spores of some 
organisms than of others. 

Georgia Spooner Burke (8) states in her article on “The Effect of 
Heat on the Spores of B. Botulinus” (1918) that B. botulinus toxin is 
destroyed by five minutes of boiling, but the spores are not killed in 
jars of fruit by boiling for five hours. They will also survive three 
and one half hours of boiling in an open kettle or fifteen pounds of 
pressure in the autoclave for ten minutes. She concluded that pressure 
cooking is the only sure method of avoiding spoilage by B. botulinus. 


EXPERIMENT STATION BULLETINS. 635 


In 1918 Bushnell (9) experimented on the influence of cold shock on 
the sterilization of foods, working with both glass jars and test tubes. 
He found that cold shock did not promote the keeping qualities of 
canned food. Exclusion of air, however, prevented aerobic organisms 
from developing when their spores were present. 

Minna Denton (14) investigated various factors which influence the 
length of time required for heat penetration in mason jars. Ordi- 
nary mercury thermometers inserted through the can cover were used 
in these experiments, in which carrots only were employed. It was 
determined that increasing the vegetable mass by about two and con- 
sequently decreasing the amount of water added to the jar, almost 
doubled the time required for heat penetration to the center of the jar. 
Miss Denton makes a point of the fact that in the more solid pack 
there was an interval of 115 minutes when the temperature remained 
above 80 degrees C; later, however, she suggests that various strains 
of B. botulinus may have higher thermal death points than Van Krmen- 
gem’s strain whose spores were destroyed at this temperature.  <An- 
other point brought out is that two women using the same material and 
following each step with equal care and intelligence may often obtain 
yery different results since the time for the interior of the can to reach 
a temperature near the boiling point may vary from 30 to 100 minutes 
and easily could vary more widely. The statement is made that “with 
any given period of processing, the longer the time required to heat 
through to the center of the mass, the shorter the time remaining for 
the accomplishment of sterilization.” 

Cheyney (11) examined bacteriologically “seven hundred and twenty- 
five cans of merchantable foods in prime condition” and found fifty- 
eight or eight per cent to contain living micro-organisms. Fruits showed 
living microbes in a uniform average of three per cent of the cans ex: 
amined, with vegetables the percentage was eight, and’ with meat and 
fish it varied from ten to twenty per cent of all cans. The organisms 
isolated from peas were B. vulgatus (Fligge), B. mesentericus (Fliigge- 
Migula), and B. subtilis (Cohn). B. vulgatus is perhaps the most fre- 
quent type found in canned foods containing viable organisms because 
such cans are very frequently “leaks.” Of the forty-nine cans of fruits, 
vegetables, etc., found leaky, thirty-seven per cent contained living organ- 
isms. Six cans of peas which were found to be sterile may have been 
leaks. B. mesentericus “is typical of apparently perfect cans which re- 
tain bacteria in spite of standard processing.” The cans (No. 2) of peas 
containing, these organisms were processed from 30 minutes at 235 de- 
grees I’. to 45 minutes at 240 degrees F.. in different factories. 

J. Weinzirl (31) in his thesis entitled, “The Bacteriology of Canned 
Foods” gives his results from investigation of one thousand and eighteen 
samples of canned goods. Besides molds and yeasts, he isolated three 
hundred and ninety-two bacteria, representing thirty-eight species. The 
most prevalent organisms found were B. mesentericus, B. subtilis, B. 
thermoindifferens, B. vulgatus and B. cereus. 

He concludes that spores may be present in apparently unspoiled can- 
ned goods as found on the market. These may be unable to grow due 
to lack of oxygen. Vacuum is essential for the preservation of foods 
under the present methods of processing. Food poisoning organisms, 
B. botulinus and B. enteritidis are not found in commercially canned 
foods. 
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Eva M. Bruett (7) used the well-known equation of monomolecular 
reactions in investigating the shock effect of the blanching followed by 
cold dipping upon the spores of B. pseudo-tetanicus. This is expressed: 


it B 
k = — log — 


t b 


in which k — velocity coefficient of the rate of death of bacteria, a con- 
stant, 
t = interval of time between observations, 
B= number of bacteria at beginning of any time interval, 
b = number of bacteria at end of time t. 


She concludes from the data obtained that “The bacteriological utility 
of the blanching in the cold pack process of canning probably should 
not be ascribed to shock” as bacterial spores are apparently not made 
more sensitive to heat by preliminary heating followed by chilling; 
rather, what little justification blanching has from the bacteriological 
standpoint should be ascribed to its initial cleansing action, and as the 
time required for sterilization probably varies directly in proportion to 
the initial contamination it is desirable to reduce this as much as possi- 
ble. The suggestion is made that the blanching process may so influence 
the hydrogen ion concentration of the liquid that the time needed for 
sterilization would be markedly influenced. 

Carrie E. Castle (10) in experimenting with intermittent heating (1 
hr. on 3 successive days) says that in the hot water bath method, the 
jars should not only be completely immersed in the water but the water 
should be cold when they are introduced and only brought to the boiling 
point afterwards. Loosely packed jars only should be used in canning 
by usual home methods. With shallow water baths the maximum in- 
terior temperatures were considerably lower than in the deeper baths and 
the higher temperatures in the latter cases were maintained for longer 
periods. 

Bovie and Bronfenbrenner (6) describe an apparatus employing 
thermo-couples for measuring the rate of heat penetration in tin cans 
of navy beans. The graph given at the close of their article shows that 
although a constant autoclave temperature of 280 degrees F. was reached 
in 15 minutes, the interior of the can did not approximate this tempera- 
ture for much more than 15 minutes during the last of the 180 minute 
processing period. 

Thompson (27) by using thermo-couples embedded in the center of 
cans of various foods, asparagus, carrots, chard, cherries, corn, peas, 
strawberries, spinach, string beans, and squash, determined the tempera- 
ture-time curves when the cans were subjected to various temperatures 
in hot water, steam, cool air and cool water. From his experiences a 
chart of time-temperature relations has been constructed which may be 
used for determining approximately the temperature at the center of a 
can at any time after immersion in the processing bath which is main- 
tained at a constant temperature. <A chart of this kind devised for 
variable bath temperatures would be of the greatest use in solving the 
bacteriological problems of food canning. 
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The article by Larson, Cantwell and Hartzell (23) suggests to the 
author of this bulletin that one explanation of the growth or lack of 
growth of the spores of aerobes or anaerobes in canned foods may be 
that the vegetable, fruit, etc., itself, or its extractives or various addi- 
tions such as salt, sugar, etc., change the surface tension as well as other 
physical characteristics of the medium thus changing the growth char- 
acteristics of the organisms present. 

Then too, it was suggested to the writer that the presence of the 
vacuum in a can may so serve to lower the surface tension as to influence 
markedly the growth of living organisms therein. 

Tonney and Gooken (28) using the Morehead gas burette made 
analyses of the gases from a number of cans of spoiled vegetables, fruit, 
and fish (“swells”). Their results for spoiled canned peas are given 
in the following table: 


PER CENT 

Acidity 
COz Oz Ha Ne as acetic 

acid. 
ORE Vee ana soacoise ain icnraaae 33.70 0.73 
74.90 OSD TES Bas see 24 60 0.41 
12EOO Nall Seeitoied keene 27.40 0.40 
78.15 OOS ee ee 21225 0.66 
OB 200i Sac rea one, teed te 0.52 
UDA eee abel le bbe eaDnDe 24.03 0.44 
73.30 6.5 9.6 16.53 0.26 
43.20 4 7.8 48.47 0.3 


The nitrogen which will be noted was obtained by difference and is 
very high, is considered by the authors to be “a rough index of the amount 
of proteid decomposition which has taken place, and as such has im- 
portant bearing on the likelihood of the presence of ptomaines. In gen- 
eral it may be said that nitrogen indicates putrefaction and carbon 
dioxide indicates fermentation. * * * ‘The presence of hydrogen, 
» * * * is believed by the writers to be an especially valuable indi- 
cation of ptomaine producing processes.” 

In the work on spoiled meats by K. George Falk, Emil J. Baumann 
and Grace McGuire (18) it was determined that all organisms experi- 
mented with produced an increase in ammonia. B. proteus and B. para- 
typhosus produced a marked increase of creatinin. Other organisms 
produced definite changes in the protein present, The test for ammonia 
they concluded could be used for determination of meat spoilage. 


METHOD OF PROCEDURE. 


In the summer of 1918 between the first and twentieth of July.in 
connection with an experiment in soils, thirteen lots of peas were picked, 
weighed, and later canned in accordance with the Government methods 
for cold pack canning. One lot was heated in steam; five were cooked 
by the hot water bath method; and seven lots were processed in the 
autoclave at fifteen pounds pressure. Lot A II X is the only one where 
the canning was done the same day that the peas were picked. In lot 
HWE I and A VI the peas were kept at room temperature over night. 


\ . 
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All others were kept in the refrigerator. All of these peas except lot 
A II X mentioned above, were partly shelled one day, then kept until 
the next day when the shelling was finished and they were canned. 

Within two weeks, spoilage began to occur. The following table gives 
the data showing the percentage of spoilage in each lot: 


TABLE I 
Lot. Jar. Size. Time. Hees | Spoilage. 
SIA ee IR A Rete cot as hao tere Va Masons ateerncsaccct Biber etme martes 7 7 
MOLINO Pe en Bee Storer ete Miasonitacaten -cietetacs's Ptsineccene Ae cussiete cle 17 1 
APTN See Bie ee gk Alergy Sravaratalaveree Masonececis. towels Pts ing osiecs cveveuyerioie 33 4 
ASD cara hate (etevelarateveresase eres Seal-fasty ee fiers Pts cote potent: 30 20 
TAGS Su et ee Ald ais dat a Mason lean eiectecn Qts Ww Bte eae aac 21 19 
AW Vir ak eva a mrss Sotelane simraveese tiers Masonteriien acre svt QtsAUPER: Societe 14 14 
YASS [RR aa RMR a ge eR pater MasOneen arco: Qts a Rts. e eee 4 1 
od GENT el DR eet Se NS MaRONee eee ccc ets Pts*iOtste cesecke 4 1 
PUWIBU Te eee terrvacteaee MECC ES Aeon aee ae Piss Qtgmers tecccecis 3 3 
Wi SDT Bier eee oe ape Séalfastes sec cree Ristinecer ives cetes 21 18 
TL WB DVirse os ceineecota teens Mason wets sane 1 CEC race Te 27 19 
EWES oie es ctlereieretattacsieste yeas Dealilast les 21s cts, oe Ptsiaeeatetee cee 17 5 
OS edie ciate ele mooroe tetelnchaiet IMESSOM a leiciesere st-xsves Pts Qtsirtevecrec se ore 15 11 


Per cent spoilage of those autoclaved, 50.9 per cent. 

Per cent spoilage in peas (lot A II X only) autoclaved the same day as shelled, 12.1 per cent. 

Per cent spoilage of peas autoclaved 40 min, the next day after shelling (3 lots), 51.9 per cent. 

Per cent spoilage of peas autoclaved 1 hr. the next day after shelling (3 lots), 87. 2 per cent. 

The high percent of spoilage in the lot autoclaved for 1 hr. in all probability is due to the size of cans used. 

Per cent spoilage of those cooked in hot water bath, 63.9 per cent. 

Per cent spoilage of those cooked in steam, 73.3 per cent. k 

*Lots A I, II, etc., were processed in the autoclave at 15 lbs. pressure. Lots HWB I, II, etc., were processed in the hot water 
bath. Lot S was processed in flowing steam. 


Five cans were selected for examination from lot A I and five from 
A V in each lot of which the spoilage was complete. 

Each of these cans was examined before opening for evidences of a - 
“swell,” i. e., for gas, leakage and any other evidences of spoilage; the 
can was then carefully washed with a 1-1000 mercuric chloride solution, 
alcohol was poured over the cover and then burned off, and the can 
cover lifted only sufficiently to obtain samples of the juice with a pipette. 

Five cubic centimeters of the juice was titrated to determine the 
acidity. Duplicate sets of dilution plates of 1 to 100, 1 to 10,000 and 
1 to 100,000 were made. One set of these was placed under anaerobic 
conditions, using a Novy jar filled with hydrogen. One hundredth of a 
cubic centimeter was smeared uniformly over one square centimeter on 
a slide and stained to obtain a direct microscopic count and to determine 
as well the types of vegetative forms present. Two sets of gelatin agar* 
shakes were made by the loop.dilution method. One set was heated to 
80 degrees ©. while still liquid for the determination of the presence of 
spores. 

All cultures were incubated at room temperature. <A gelatin agar 
shake culture was made of each anaerobe isolated. When the anaerobe 
proved to be in pure culture, transfers were made into two tubes of 
sterile peas in distilled water.** About one centimeter of sterile white 
paraffin oil was poured into one tube of each set in order to give an- 

*Gelatin agar medium: Bouillon cubes, 3 gms.; peptone, 10 gms; salt, 5 gms.; dextrose, 20 gms,; gelatin, 20 gms.; agar, 14 
gms.; water, 1000 c.c. Adjusted to —1.5 pee cent normal to"phenolphtalein, or left unadjusted (about neutral) according to 
needs of organisms. 


**Peas used as a nutrient medium were prepared by filling test tubes about one-third full with peas taken from a can of ap- 
pareutly sterile peas, covering the peas with distilled water and sterilizing in the autoclave. 
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aerobic conditions (23). After the action in this medium was determined 
under both aerobic and anaerobic conditions, cultures were made in all 
media used commonly for identification purposes. Cultures were also 
made in a one per cent starchy peptone solution to determine the reduc- 
tion of starch to sugar and the production of acid. The thermal death 
point and measurements were made of each organism. By comparison 
of results, it was determined which organisms occurred in more than one 
can. 

Commercially canned peas were also inoculated with Bacillus A after 
sterility was determined. These were resealed with solder and in- 
cubated at room temperature for three months. “Swells” were produced 
in all cases. 

These cans were then washed with 1-1000 mercuric chloride solution, 
the gas drawn off, resealed with paraffin and placed in the ice box so 
that further changes would be held in check as much as possible. 

The gas was measured and the percentage composition determined by 
means of absorption pipettes and the explosion pipette. 

The contents of the can, the juice and the peas respectively, were then 
analyzed for total nitrogen and for ammonia, and the peas only for crea- 
tinin and creatin. The titre and pH of the juice was also determined. 
These determinations were made by approximately the same methods as 
those used with spoiled meats by Falk, Baumann and McGuire (18). 

Known organisms having similar characteristics were then inoculated 
into aerobic and anaerobic tubes of peas to determine their action in 
this medium. 


TABLE II 
LOT A I, HEATED FORTY MINUTES IN THE AUTOCLAVE AT 15 POUNDS PRESSURE. 


Can No. Al iy Ai2 AI3 Al4 AI5 

APO s SAD Ae Re Se ROI a a Pint Mason..... Pint Mason ....| Pint Mason.....| Pint Mason.....| Pint Macca.) 
Glaucy yas eae ae er + Sediment.... are Sediment.... + au + + 
Se Ate air: ® aS shai Rep + EEA 
Ieee ee eres ete z = a ae a aan 
RCA eo et ascertain eeeiatom nasi ae — Reautoclaved. — =. = 
arg 7s eR eT .028/N 038/N |  .033/N 025/N | _-.045/N 
Odors cBhie amotoccsanseeeeae. Normal:......2... Nearly normal..| Normal........ Normalpeyers tec Nearly anni 
Bacterial count per ¢. ¢.: 

ANCTODIC Wit an asad cee ae 2,750 7,150 3,435,000 622,000 295,000 

Ariserpbige- cr secteene cet Spreader Liquefier | 24,407,000 Spreader 350,000 
Direct microscopic count......... 14,221,000 569,084,000 | 43,923,000 1,611,000 47,000 
Organisms isolated.............. 3 14 3 3 i Se al 


tPea starch and peptone. each in 1 per cent amounts comprise this medium. 
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TABLE III : 
LOT A V, HEATED ONE HOUR IN THE AUTOCLAVE AT 15 POUNDS PRESSURE. 


—___—__— 


Can No. AV 10 AV Il AV 12 AVL AV 14 
VATA ye, opeteciate a ec ioreseve lots lakes nicl Qt. een Qt. Mason Qt. Mason Qt. Mason Pt. Mason 
Cloud ys eran ne cinteccarlaye oiohs sl ste orotate + + +Sediment -b 4. 
Gast eae eee + + + aa + 
Swellbsc. snc deena eer - a + + - 
Resealed Resealed 

earch apa ers Seapen tacit ere + not heated not heated + -b 
IACIGIG VR ee Genito he-etare ain crestor me .076/N .086/N .082/N .102/N .073/N 
Odor rsx so oter teem osthide oe Nearly normal..} Nearly normal..| Normal........ Bulbyricis seeeere Nonna 
Bacterial count per c. ¢.: 

ING iio) oo ether ioe BseTc PICO 361,000 700 300,000 776,000 48,000 

AMAECLODICS Ee seisriestiecieteeieele 360,000 200 Spreader 796,090 8,678, 000 
Direct microscopic count......... 3,033,856, 000 568,848, 000 568,858,000 209, 612,000 2,439,772, 000 
Organisms isolated.............. 2 2 3 cit 4 1 


ORGANISMS ISOLATED. 
Bacillus A. 
Found in'cans°A. 1:1, A PSA Tb sArV 105 (AV 13. 5ACV ee 


I. Morphology: 
1. Vegetative Cells: 
(a) Form—Small rod. 
(b) Limits of size—1.5-2 x 0.5 microns. 


2. Endospores: 
(a) Position—Central. 
(b) Form—Ovyal. 
(c) Produce slight enlargement of the rod. 
(d) Spores not produced in broth. 


3. Motility: 
(a) Actively motile. 


4, Staining: 
(a) Gram negative. 
(b) Stains with ordinary dyes. 


II. Cultural Characteristics: 


1. Gelatin Stab: 
(a) Growth—Best at top. 
(b) Liquefaction—Napiform becoming stratiform. 


2. Nutrient Broth: 
(a) Surface growth—Pellicle, settles on shaking. 
(b) loudy. 
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3. Litmus Milk: 
(a) Peptonization—Slow. 
(b) Reduction from the bottom upward becoming a tan 
colored liquid. 
(c) Alkaline. 


4. Glycerin Potato: 
(a) Abundant, flat. 
(b) Dull, finely wrinkled. 
(c) Cream colored, becoming ‘tan. 
(d) Water in bottom pinkish. 


Or 


Gelatin Agar Colony: 
(a) Growth—Rapid. 
(b) Flat. 
(c) Form—Spreading. 
(d) Semitransparent. 


III. Physical and Biochemical Features: 


1. Fermentation tubes, neutral red broth plus 
(a) Dextrose: 
Gas—Negative. 
Reaction—Acid. 
(b) Lactose: 
Gas—Negative. 
. Reaction—Alkaline. 
(c) Saccharose: 
Gas—Negative. 
Reaction—A cid. 


2. Peas in distilled water :* 
(a) Aerobic tubes: 
Gas. 
Creamy top growth becoming deep red underneath ; 
chromogenesis more readily produced at 37 degrees 


(b) Anaerobic tubes: 
Gas. 
Not much visible growth, no color. 


3. Peptone Solution: 
(a) Indol production, slight. 


4, Nitrate Peptone Solution: 
(a) Nitrate reduction. 
(b) Ammonia production. 


5. Starch Peptone Solution, neutral: 
(a) Starch reduction. 
(b) Slight test for sugar. 
(c) Slight acid. 


*See foot note on page 10. 
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6. Temperature Relations: 
(a) Growth at room temperature: 
(b) Favored by 37 degrees C. 
(c) Not killed by heating at 120 degrees C. for ten 
minutes. 
(d) Killed by heating at 120 degrees C. for twenty min- 
utes. 


Bacillus B. 
(Conforms to description of B. subtilis as given by Ford.) 
Found in-eans AT1,A 912,A13,A 14,4 15,A V 11, AV 12, A Vale: 


I. Morphology: 
1. Vegetative Cells: 

(a) Rod. 
(b) Size 


2.5-4.5 x 0.5-0.75 microns. 


2. Endospores: 
(a) Position—Central or nearly so. 


Motility: 
(a) Actively motile. 


oy 


- 


Staining: 
(a) Gram positive. 
(b) Stains with ordinary dyes. 


II. Cultural Characteristics: 


1. Gelatin Stab: 
-(a) Top growth. 
(b) Liquefaction—Nearly crateriform. 


bo 


Nutrient Broth: 
(a) Heavy top growth not easily broken. 
(b) Broth nearly clear, yellowed. 


3. Litmus milk: 
(a) Peptonization. 
(b) Alkaline. 


4. Glycerin Potato: 
(a) Very abundant growth. 
(b) Dull, rugose. 
(c) Cream colored. 


Ot 


Gelatin Agar Colonies: 
(a) Growth—Rapid. 
(b) Granular. 

(ce) Rhizoid. 
(d) White. 
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III. Physical and Biochemical Features: 


1. Fermentation tubes, neutral red broth plus 

(a) - Dextrose: 
Gas—None. 
Reaction—A cid. 
Heavy top growth. 

(b) Lactose: 
Gas—None. 
Reaction—Alkaline. 
Heavy top growth. 

(c) Saccharose: 
Gas—None. 
Reaction—Acid. 
Top growth. 


2. Peas in distilled water: 
~ (a) Aerobic culture: 
Gas production. 
Cream colored, wrinkled growth, darkens. 
Slime production. 
(b) Anaerobic culture: 
Gas production. 
Slime. 
Yellowish liquid. 


ws 


Peptone Solution: 
(a) Indol formation. 


4. Nitrate Peptone Solution: 
(a) Nitrate reduction. 
(b) Ammonia production. 


On 


Starch Peptone Solution: 
(a) Complete reduction of starch. 
(b) Large quantity of sugar. 
(c) Solution, slightly alkaline. 
6. Temperature Relations: 
(a) Grows readily at room temperature. 
(b) Favored by 87 degrees C. 
(c) Not killed by heating at 120 degrees C. for ten 
minutes. 
(d) Killed by heating at 120 degrees C. for twenty min- 
utes. 


Bacillus C. 
(Resembles B. botulinus morphologically and culturally.) 
Found in can A I 2. 
I. Morphology: 


1. Vegetative Cells: 
(a) Large rod with rounded ends. 
(b) Size—4-6 x 0.75 microns. 
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2. Endospores: 
(a) Position—Polar or sub-terminal making the rod 
club-shaped. 


3. Motility: 
(a) Actively motile. 


4, Staining: 
(a) . Gram positive. 
(b) Stains with ordinary dyes. 


II. Cultural Characteristics: 
1. Nutrient Broth under oil: 
(a) Broth cloudy. 
(b) Odor of butyric acid. 


2. Gelatin Agar Colonies: 
(a) Anaerobic. 
Cb). Murry: 
(c) Whitish, becomes somewhat tan. 


3. Dextrose Gelatin Agar Shake: 
(a) Gas at 25 degrees C. 
(b) No gas at 37 degrees C. 


III. Physical Characteristics: 


1. Temperature Relations: 
(a) Growth best at 25 degrees C. 
(b) Slow growth at 87 degrees C. . 
(c) Not killed by heating at 120 degrees C. for ten 


minutes. 
(d) Killed by heating at 120 degrees C. for twenty 


minutes. 


Bacillus D. 
Found in can A [I 2. - 
I. Morphology: 

1. Vegetative Cells: 


(a) Slender rods. 
(b) Size—1.5-3 x .5 microns. 


2. Endospores: 
(a) Position—Central. 
(b) Slight enlargement of the rod on sporulation. 
(c) Spores—Oval. 
3. Motility: 
(a) Actively motile. 
4. Stain: 


(a) Gram negative. 
(b) Stains with ordinary dyes. 
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II. Cultural Characteristics: 


1. Gelatin Stab: 
(a) Liquefaction—Infundibuliform. 


bo 


Nutrient Broth: 
(a) No top growth. 
(b) Cloudy. 
(c) Sediment. 


3. Litmus milk. 
(a) Peptonization. 
(b) Alkaline. 


4. Glycerin Potato: 
(a) Flat, smooth, glistening growta. 
(b) Color, creamy tan. 


Gelatin Agar Colonies: 
(a) Flat. 
(b) Spreading. 
(c) “White, turning tan in forty-eight hours. 


Ot 


III. Physical and Biochemical Features: 


1. Fermentation tubes, neutral red broth plus 
(a) Dextrose: 
Gas—None. 
-Reaction—Slightly acid. 
(b) Lactose: 
Gas—None. 
Reaction—A lkaline. 
(c) Saccharose: 
Gas—None. 
Reaction—A cid. 


2. Peas in distilled water: 
(a) Aerobic culture: 
Gas. 
Creamy top growth. 
(b) Anaerobic culture: 
Gas. 


@ 


Peptone Solution: 
(a) No indol production. 


4. Nitrate Peptone Solution: 
(a) Nitrate reduction. 
(b) Ammonia production. 


Starch Peptone Solution: 
(a) None or very slight reduction of starch. 
(b) No production of sugar. 
(ec) Slight acid. 


OU 
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6. Temperature Relations: 
(a) Growth both at 25 degrees and 37 degrees C. 
(b) Not killed by heating at 120 degrees C. for ten 


minutes. 
(c) Killed by heating at 120 degrees C. for twenty 
minutes. 


(d) Withstands 314 hours heating in flowing steam. 


Bacillus E. 
(Resembles B. ramosus.) 
Found in cans A V 10, and A V 12. 


I. Morphology: 
1. Vegetative Cells: 
(a) Thick rods. 
(b) Size—2-3.5 x 0.75-1 microns. 


bo 


Endospores: 
(a) Position—Central. 


3. Motility: 
(a) . Motile, not active. 


Sa 


Staining: 
(a) Gram positive. 
(b) Stains with ordinary dyes. 


II. Cultural Characteristics: 


1. Gelatin Stab: 
(a) Liquefaction—Crateriform to stratiform. 
(b) Whitish sediment which turns pinkish. 


2. Nutrient Broth: 
(a) Top growth flaky which settles on shaking. 


3. Litmus milk: 
(a) Peptonization. 
(b) Alkaline. 


4. Glycerin Potato: 
~ (a) Growth—Abundant, raised, contoured. 
(b) Moist, creamy to pink, becoming purplish. 


5. Gelatin Agar Colony: 
(a) Blatt: 
(b) Sometimes somewhat spreading. 
(c) White, translucent. 


III. Physical and Biochemical Features: 


1. Fermentation tubes, neutral red broth plus 
(a) Dextrose: 
Gas—None. 
Reaction—A cid. 
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(b) Lactose: 
Gas—None. 
Reaction—Slightly alkaline. 
(c) Saccharose: 
Gas—None. 
Reaction—Acid. 


bo 


Peas in distilled water: 
(a) Aerobic culture: 
Gas. 
Somewhat rose colored top growth. 
(b) Anaerobic culture: 
Gas. 


3. Peptone Solution: 
(a) Indol formation. 


4, Nitrate Peptone Solution: 
(a) Nitrate reduction. 
(b) Ammonia formation. 


Starch Peptone Solution: 
(a) Slight reduction of starch. 
(b) Slight test for sugar. 


Ol 


6. Temperature Relations: 
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(a) Grows readily at either 25 degrees or 37 degrees C. 


(b) Not killed by heating at 110 degrees 
minutes. 


(c) Killed by heating at 110 degrees C. 


minutes. 


Bacillus H. 
Found in cans A I 3, and A I 4. 


J. Morphology: 
1. Vegetative Cells: 
(a) Rods usually in long chains. 
(b) Size—2.5-8 x 0.5 microns. 
2. Motility: 
(a) Slowly motile. 


5. Endospores: 
(a) Central. 
4. Staining: : 
(a) Gram positive. 
(b) Stains with ordinary dyes. 


II. Cultural Characteristics: 


1. Gelatin Stab: 
(a) Liquefaction—Crateriform. 


©: for ten 


for thirty 
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2. Nutrient Broth: 
(a) No top growth. 
(b) Medium cloudy. 
(c) Fine precipitate. 


3. Litmus milk: 
(a) Peptonization. 
(b) Reduction. 
(c) Alkaline. 


4, Glycerin Potato: 
(a) Growth—Moderate. 
(b) Dull creamy yellow growth. 


5. Gelatin Agar Colony: 
(a) Granular. 
(b) White. 
(c) Lacerate edges. 


III. Physical and Biochemical Features: 


1. Fermentation tubes, neutral red broth plus 

(a) Dextrose: 
Gas—None. 
Reaction—Acid. 
Green iridescence. 

(b) Lactose: 
Gas—None. 
Reaction—Alkaline. 

(c) Saccharose: 
Gas—None. 
Reaction—Acid. 


2. Peas in distilled water: Sc 
(a) Aerobic cultures: 
Gas. 


Very moist growth which develops a_ touch of 
bright tan color. 
(b) Anaerobic culture: 
Gas. 


3. Peptone Solution: 
(a) Indol production. 


4. Nitrate Peptone Solution: 
(a) Nitrate reduction. 
(b) Ammonia production. 


5. Starch Peptone Solution: 
(a) Starch reduction. 
(b) No test for sugar. 


6. Temperature Relations: 
(a) Grows readily both at 25 degrees and 37 degrees C. 
(b) Not killed by heating at 120 degrees C. for ten 
minutes. 
(c) Killed by heating at 120 degrees C. for twenty 
minutes. 
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Bacillus K. 
Found in can A [ 4. 


I. Morphology: 
1. Vegetative Cell: 
(a) Large rod, usually in short chains. 
(b) Size—2-4.25 x 0.75 microns. 


2. Endospores: 
(a) Position—Central. 


3. Motility: 
(a) Slowly motile. 


4. Staining: 
(a) Gram negative. 
(b) Stains with ordinary dyes. 


If. Cultural Characteristics: 


1. Gelatin Stab: 
(a) Liquefaction—Crateriform. 


2. Nutrient Broth: 
(a) Top growth finely wrinkled. 
(b) Medium clear. 


3. Litmus milk: 
(a) Peptonization. 
(b) Reduction. 
(c) Alkaline. 


4. Glycerin Potato: 
(a) Growth—Moderate, contoured, raised. 
(b) Dry, chalky white growth. 


5. Gelatin Agar Colony: 
(a) Regular. 
(b) White with thicker creamy spot in center. 


III. Physical and Biochemical Features: 


1. Fermentation tubes, Beal red broth plus 

(a) Dextrose: 
Gas—None. 
Reaction—Acid. ‘ 
Iridescent. 

(b) Lactose: 
Gas—None. 
Reaction—A lkaline. 

(c) Saccharose: 
Gas—None. 
Reaction—Acid, 
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2. Peas in distilled water: 
(a) Aerobic culture: 
Gas. 
Heavy, creamy, wrinkled top growth. 
(b) Anaerobic culture: 
Gas. 


3. Peptone Solution: 
(a) Indol formation. 


4. Nitrate Peptone Solution: 
(a) Nitrate reduction. 
(b) Ammonia production. 


5. Starch Peptone Solution: 
(a) Starch reduction. 
(b) No test for sugar. 
(c) Reaction—Alkaline. 


6. Temperature Relations: 
(a) Growth at 25 degrees C. 
(b) Favored by 37 degrees C. 
(c) Not killed by heating at 110 degrees C. for forty 
minutes. 
(d) Killed by heating at 120 degrees C. for ten minutes. 


Bacillus Y. 
Found in can A V 12. 


I. Morphology: 
1. Vegetative Cells: 


(a) Very large rod. 
(b) Size—3-5x1 micron. 


2. Endospores: 
(a) Position—Subterminal. 
(b) Formed within forty-eight hours. 
(c) Shape—Slightly oval. 


3. Motility: 
(a) Slowly motile. 
4, Staining: 


(a) Gram negative. 
(b) Stains with ordinary dyes. 


II. Cultural Characteristics* 


1. Gelatin Stab: 
(a) Top growth, light orange. ; 
(b) Liquefaction—Napiform becoming stratiform. 


2. Nutrient Broth: 
(a) Top growth, ring. 
(b) Medium very cloudy. 


oe) 
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Litmus milk: 


(a) 
(b) 
(c) 


Reduction in twenty-four hours. 
Coagulation in thirty-six hours. 
Reaction—Acid. 


Glycerin Potato: 


(a) 
(b) 


Growth vigorous. 
Dull wrinkled whitish growth. 


Gelatin Agar Colony: 


(a) 
(b) 


Tree-like spreading growth. 
White in color. 


III. Physical and Biochemical Features: 


dr 


bo 


oe 


4. 
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Fermentation tubes, neutral red broth plus 


(a) 


(b) 


(Cc) 


Dextrose: 
Gas—None. 
Reaction—Acid. 

Lactose: 

Gas—-None. 
Reaction—Neutral. 

Saccharose: 
Gas—None. 
Reaction— Neutral. 


Peas in distilled water: 


(a) 


(b) 


Aerobic culture: 

Gas. 

Moist growth with touch of bright tan color. 
Anaerobic culture: 

Gas—None. 

White growth beneath surface of oil. 


Peptone Solution: 


(a) 


Indol formation. 


Nitrate Peptone Solution: 


(a) 
(b) 


Nitrate reduction. 
Ammonia formation. 


Starch Peptone Solution: 


(a) 
(b) 
(Cc) 


Starch reduction. 
No sugar. 
Reaction—Acid. 


Temperature Relations: 


(a) 
(b) 


(Cc) 


Growth at both 25 degrees C. and 37 degrees C. 

Not killed by heating at 120 degrees C. for ten 
minutes. 

Killed by heating at 120 degrees C. for twenty 
minutes. 
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Bacillus Z. 
Found in can A V 13. 


I. Morphology: 
1. Vegetative Cell: 


(a) Slender rod. 
(b) Size—1-2x 0.5 microns. 


2. Endospores: 
(a) Produced subterminally. 
(b) Shape—Oval. 


3. Motility: 
(a) Actively motile. 
4. Staining: 
_ (a) Gram negative. 
(b) Stains with ordinary dyes. 


II. Cultural Characteristics: 


1. Gelatin Stab: 
(a) Liquefaction—Infundibuliform. 


Nutrient Broth: 
(a) Top growth soft and Meany breaks producing a 
cloudy precipitate. 


bo 


3. Litmus milk: 
(a) Increased alkalinity. 
(b) No peptonization, curd or reduction. 


4. Glycerin Potato: 

(a) -Potato gray. 

(b) Growth flat, yellowish gray. 
Gelatin Agar Colony: 

(a) Raised. 

(b) Glistening. 

(c) Yellowish white. 


OU 


III. Physical and Biochemical Features: 


1. Fermentation tubes, neutral red broth plus 
(a) Dextrose: 
Gas—None. 
Reaction—Neutral. 
(b) Lactose: 
Gas—None. 
Reaction—Neutral. 
(c)  Saecharose: 
Gas—None. 
Reaction—Neutral. 
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2. Peas in distilled water: 

(a) Aerobic Culture: 
Gas—None. 
Heavy creamy wrinkled top growth, liquid yel- 

lowed. 

(b) Anaerobic Culture: 
Gas—None. 
Growth beneath surface of oil. 


3. Peptone Solution: 
(a) Indol formation. 


4, Nitrate Peptone Solution: 
(a) Nitrate reduction. 
(b) Ammonia production. 


5. Starch Peptone Solution: 
(a) Starch reduction. 
(b) Test for sugar. 


6. Temperature Relations: 
(a) Grow at 25 degrees C. 
(b) Favored by 37 degrees C. 
(c) Not killed by heating at 110 degrees C. for twenty 
minutes. 
(d) Killed by heating at 110 degrees C. for thirty 
minutes. 


CULTURAL CHARACTERISTICS IN PEAS* OF COMMON SPORE-BEARING BACTERIA. 


As B. subtilis and other common spore-forming bacteria correspond 
quite closely in all ordinary cultural and morphological characteristics 
with certain of the bacteria just described, this suggested that perhaps 
certain aerobic bacteria of this type possess the other definite and typical 
cultural characteristics which would correlate them with certain of the 
unidentified bacteria. Consequently B. subtilis, B. ramosus, B. mycoides 
and B. mesentericus vulgatus, the four species which correspond most 
closely with the organisms isolated, along with other common bacteria, 
were grown in sterile peas both aerobically and under oil with the fol- 
lowing results: 


I. B. subtilis. 


1. Aerobic Culture: 
(a) Gas after forty-eight hours. 


(b) Abundant top growth. 
(c) Growth dull, wrinkled, cream colored. 
(d) Favored by 37 degrees C. 


(e) Liquid yellowed. 


2. Anaerobic Culture: 
(a) Gas formation—None. 
(b) Growth—Below surface of oil. 


*See foot note on page 10. 
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Il. B. ramosus. 


1. Aerobic Culture: 
(a) Gas production in twenty-four hours. 
(b) Abundant top growth. 
(c) Growth—Moist, white, turning pink, then deep red 
below surface of top growth. 


2. Anaerobic Culture: 
(a) Gas production in twenty-four hours. 
(b) Growth—Below surface of oil, but no color. 


Ill. B. mycoides. 


1. Aerobic Culture: 
(a) Gas—None. 
(b) Top growth slow in developing. 
(c) Growth—Moist, white. 
(d) Hindered by 37 degrees C. 


2. Anaerobic Culture: 
(a) Gas—None. 
(b) Growth—Below surface of oil. 


IV. B. mesentericus vulgatus. 


1. Aerobic Culture: 
(a) Gas—None. 
(b) Top growth slight. 
(c) Growth—Light tan in color. 
(d) Growth hindered by 37 degrees C. 


2. Anaerobic Culture: 
(a) Gas—None. 
(b) White growth in tube. 


V. B. megaterium. 


1. Aerobic Culture: 
(a) Gas—None. 
(b) White top growth. 


2. Anaerobic Culture: 
(a) Gas—None. 
(b) Growth below surface of oil. 


VI. Ps. campestris. 


1. Aerobic Culture: 
(a) Gas—None. 
(b) White growth. 


2. Anaerobic Culture: 
(a) Gas—None. 
(b) Growth below surface of oil. 
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VII. B. prodigiosus. 


1. Aerobic Culture: 
(a) Gas production in forty-eight hours at 25 degrees 
C. and 37 degrees C. é 
(b) Red color produced throughout tube, reddest at 
top. 


2. Anaerobic Culture: 
(a) Gas production in 96 hours at 37 degrees C. No 
gas at 25 degrees C. 
(b) Growth throughout tube but no color. 


VIII. B. ruber. 


1. Aerobic Culture: 
(a) Gas production in twenty-four hours at 37 degrees 


(b) Gas in forty-eight hours at 25 degrees C. 
(c) Red color prominent at 37 degrees C. Slight at 
25 degrees C. 


2. Anaerobic Culture: 
(a) Gas production in twenty-four hours at 37 degrees 


(b) No gas at 25 degrees C. 
(c) Slight red color beneath the oil. 


IX. B. aerogenes. 


1. Aerobic Culture: 
(a) Gas production in twenty-four hours at both 25 
degrees C. and 37 degrees C. in large volume. 
(b) Whitish growth throughout the tube. 


2. Anaerobic Culture: 
(a) Gas production in twenty-four hours at both 25 
degrees C. and 37 degrees C. in large quantities. 
(b) Whitish growth throughout the tube. 


X. B. viscosus. 


1. Aerobic Culture: 
(a) Large volume of gas in twenty-four hours at both 
25 degrees C. and 37 degrees C. 
(b) Decided cloudiness of liquid. 


2. Anaerobic Culture: 
(a) Large volume of gas in twenty-four hours both at 
25 degrees C. and 37 degrees C. 
(b) Cloudiness in liquid, otherwise little change of ap- 
pearance. 
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XI. SB. violaceus. 


1. Aerobic Culture: 
(a) Gas—None. 
(b) Growth—Grayish. 


2. Anaerobic Culture: 
(a) Gas—None. 
(b) No appearance of growth. 


It is a significant fact that a number of ordinary aerobes pro- 
duces gas in peas, a phenomenon which in so far as can be determined 
has been hitherto unobserved. This physiological action not only adds 
one more definite characteristic to the identification of these known 
cultures, but is suggestive that more care must be taken in the technic 
employed in the determination of the presence of living organisms in 
various types of substrata, that is, the media employed for their isola- 
tion and cultivation must simulate closely the substratum in which the 
organisms are living. Perhaps if Zavalla (82) and others had employed 
the sterile fruit or vegetable respectively from swelled cans from which 
the various organisms were isolated, gas production would have been 
obtained. 


CHEMICAL ANALYSES OF CANNED PEAS INOCULATED WITH BACILLUS A. 


Since gas production by the organisms isolated was restricted to 
peas it was considered desirable to prove if possible by chemical ana- 
lysis that the gas was produced from the proteins of the peas. 

Number 2 cans of one brand of peas were used throughout these 
experiments to make all results as nearly uniform as possible. A 
number of cans was tested to determine sterility then inoculated with 
Bacillus A. These cans began to swell in from one to two weeks after 
inoculation. 

Two complete chemical analyses of cans so inoculated along with 
checks were run. As time was limited, only gas analysis, titre and 
pH values were carried out with the remaining cans. The contents 
of the cans were weighed directly. For this reason the percentage 
of total nitrogen would be proportionally lower as more water was 
present. The contents of the inoculated cans were examined carefully 
for appearance of decomposition. The odor was almost normal and the 
peas appeared no different from the uninoculated, but on mashing 
they were found to be softer and more watery. The juice was more 
cloudy and filtered rapidly, which is not true of normal canned peas 
due to the cooked starch present. No red color was evident in any cans 
although in inoculation transfers were made from a culture producing 
a deep red color. The taste of the peas was that of overripe peas, i. e., 
they lacked sweetness and had a somewhat flat taste. This was not 
prominent, however. 

There are several points of note in connection with the results from 
these analyses. In the gas analysis, the low percentage of oxygen in 
each case suggests that in gas production an organism otherwise 
aerobic may obtain oxygen for its own growth under nearly anaerobic 
conditions. ‘The increase of ammonia in both peas and juice, and the 
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increase in creatinin in the peas alone, prove without question the decom- 
position of protein. 

It is also of note that normal canned peas have the pH value of 7.0 
or neutrality but titrate .03/N. Where the cans have been inoculated 
an increase in acidity is shown both by titre and pH. The formation of 
ammonia and the presence of buffers such as protein and amino acids 
would of course prevent to some extent a large decrease in pH. 

The results are given in the following table: 


CHEMICAL ANALYSIS OF CANS OF PHAS INOCULATED WITH BACILLUS A, AND CONTROL CANS. 


Per cent Per cent 

Ammonia, Total Nitrogen. > Mg. | 
‘reatinin - 

Can. Gas. (5 per gram | Titre. pH. 

‘ ; of peas. 

Juice. Peas. | Juice. Peas. | 


(1) 
(Good peas) 5/25 Sec <i 4 silleieete oe em eto we | oats inte delas 0062 |..........| 5965 0752 -03/N if 


(2) | 
(Goodmens)! san. sciu thdacene || pote ss cfecln~ ere .0289 .04297 | .3271 - 7094 0398 .03/N 6.6 


(3) - | | 
Inoculated with Bacillus A... Oz 48.0% 0777 Os2pe aeecono 6820 .3189 | .032/N 5.7 


other gases 
6.0 


(4) Total 287 ce. | : 
Inoculated with Bacillus A.. | CO 61.2% .0626 .03675 -4464 .5651 .2089 | .074/N 6.2 


other gases | 
3.8 | 


(5) Total 60 ce. 
Inoculated with Bacillus A.. | CQ2 52.27%|.......... | 


(6) Total 75 ce. : 
Inoculated with Bacillus A.. | CO2 47.5% |..........|.......06- | ig ia eee Si caeaate POA el as a .098/N 4.7 


other gases 
8.34 


DISCUSSION OF RESULTS. 


This work upon spoiled canned peas has necessarily been limited. 
For more complete data bacteriological examinations should be made 
of a large number of cans processed by the several methods and the 
work should be carried on for several seasons. This has been impossible 
in the present instance. However, some very definite conclusions may 
be drawn. 

Since the organisms found in this investigation resemble B. subtilis 
and other soil organisms, it is reasonable to suppose that all are from 
that source. The means of contamination may have been from one or 
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all of several sources. Soil or dust on the pods may have been trans- 
ferred to the peas in shelling; there may have been dirt on the hands 
of those shelling the peas which would be transferred to the peas; 
peas dropped upon the floor, if picked up later would add their quota 
to the organisms already present; dust from the air may have settled 
upon the shelled peas in the room or refrigerator when left over night, 
this incubation period giving an opportunity for any bacteria to mul- 
tiply to a greater or less extent as favorable moisture and temperature 
conditions obtained. As the peas shelled and canned the same day 
showed a much lower percentage of spoilage than peas partly shelled 
and left until the next day before canning, this last method of con- 
tamination, at least in so far as an incubation period is furnished, 
would seem.an important one. 

The percentage of spoilage was much lower in pint cans of peas auto- 
claved than in the same size cans processed by any other method. This 
doubtless accounts for the higher percentage of spoilage of home canned 
peas as they are usually canned by the hot water bath method, in con- 
trast to the commercially canned product. The results tabulated in 
Table I suggests strongly that one hour is much too short a processing 
period in the autoclave for peas canned in the quart size mason jars. 

The commercial canner is especially careful to have his peas canned 
as soon as possible after cutting. He is also very thorough in washing 
the product before canning. Doubtless, cleanliness is the secret of 
the low percentage of spoilage as his process consists of heating the 
cans at 112-115 degrees C. for 35 to 40 minutes, a temperature with- 
stood by the organisms described in this paper. 

The ability to form gas in peas seems to be due to the action of 
organisms upon some protein or proteins found in peas and not in 
artificial media. It may be possible to differentiate further between 
similar organisms by the use of peas or like plant products as a medium 
since organisms not classified as gas formers were found to produce 
gas when so tested. 


SUM MARY. 


1. The lowest percentage of spoilage was found in peas processed 
in the autoclave. 

2. Peas canned immediately after shelling had a comparatively low 
percentage of spoilage. 

3. Organisms found were all spore forming bacilli. 

4. All organisms withstood from ten to fifteen pounds pressure in 
the autoclave for ten to twenty minutes. 

). Nearly all organisms reduced starch to sugar. 

6. Seven of these organisms caused peptonization in milk. 

7. But one organism found failed to produce indol from peptone. 

8. Hight of the organisms found in canned peas produced gas in 
sterile peas but not in other media. 

9. B. subtilis, B. ramosus, B. ruber, B. prodigiosus,* and B. 
viscosus produced gas in peas but not in other media. This fact 
suggests additional possibilities in differential identification tests. 


*Gas production in sugar broth fermentation tubes has been noted “with at least one strain of an 
organism which otherwise very closely resembles B. prodigiosus. (I. L. Rector) 
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CONCLUSIONS. 


The spoilage in cold packed canned peas is largely due to the pres- 
ence of resistant spore-forming organisms which are not killed by the 
temperature attained in the prescribed method for processing. There- 
fore, before canning peas or other vegetables, the product should be very 
carefully washed to remove all soil or dust and thus remove the greater 
percentage of organisms. 

The time for processing of vegetables should be lengthened so that the 
center of the can may be at a high temperature sufficiently long to kill 
the more resistant organisms. 

The processing of all cold packed canned vegetables should be carried 
out by the steam pressure method to insure the greatest probability of 
SUCCESS. 

The results obtained in the chemical analysis of spoiled peas suggest 
that the determination of creatinin and ammonia, especially the former, 
may serve to detect bacterial decomposition in this canned food product. 


BIBLIOGRAPHY. 
(1) Baker, H. A. 
1918. The Canning Industry—Some Accomplishments and 
Opportunities Along Technical Lines. 
Jour. Ind. and Eng. Chem. Vol. 10, No. 1, p. 67. 


(2) Bigelow, W. D. 
1916. The Inspection of Canned Foods. Jour. Ind. and Ing. 
‘Chem. Vol. 8, p. 1005. 


(3) Billings, F. H. 
1916. Bacteriological Examination of Canned Goods. 
Kansas State Board of Health. Bul. No. 4. 


(4) SBitting, A. W. and Bitting, K. G. 
1917. Bacteriological Examination of Canned Foods. Re- 
search Lab. Natl. Canner’s Assoc., Washington, D. 
C., Bul. No. 14. 


(5) Bitting, A. W. 
1915. Methods Followed in Commercial Canning of Foods. 
U.S. Dept. of Agr. Bul: No: 196. 


(6) Bovie, W. T. and Bronfenbrenner, J. 
TGS: Studies on Canning. An Apparatus for Measuring 
the Rate of Heat Penetration. 
Jour. Ind. and Eng. Chem. Vol. 11, pp. 568-570. 


(7) Bruett, Eva M. 
1919. Utility of Blanching in Food Canning. Effect of Cold 
Shock upon Bacterial Death Rates. 
Jour. Ind. and Eng. Chem. Vol. 11, pp. 37-89. 


(8) Burke, Georgia Spooner. 
1919: The Effect of Heat on the Spores of B. Botulinus. 
Jour. Am. Med. Asso., Vol. 72, p. 88. 


660 


(9) 


(10) 


(11) 


(13) 


(13) 


(14) 


(19) 


(20) 


STATE BOARD OF AGRICULTURE. 


Bushnell, L. D. 
1918. The Influence of Cold Shock in the Sterilization 
of Canned Goods. 
Jour. Ind. and Eng. Chem. Vol. 10, p. 432. 


Castle, Carrie E. 
1919. Effect of Pack and Depth of Water Bath upon In- 
terior Temperature of Jars in Cold Pack Canning. 
Jour. Home Econ. Vol. XI, p. 246. 


Cheyney, E. W. 
1919. A Study of the Microorganisms Found in Merchant- 
able Canned Foods. 
Jour. Home Econ. Vol. 11, p. 246. 


Chester, F. D. 
1901. A Manual of Determinative Bacteriology, McMillan 


Co., New York. 


Conn, H. W., Esten, W. M., and Stocking, W. A. 
1906. Classification of Dairy Bacteria. 
Rept. Storrs (Conn.) Agr’l Expt. Sta. 


Denton, Minna. 
1918. What Temperature is Reached Inside the Jar During 
Home Canning? 
Jour. Home Econ. Vol. 10, p. 548. 


Dieudonné, A. 
1909. Bacterial Food Poisoning. Translated by Bolduan, 
C. F., E. B. Treat and Co., New York. 


Dickson, I. C. 
MWe Botulism: The Danger of Poisoning from Vegetables 
Canned by the Cold Pack Method. 
Jour. Am. Med. Assoc. Vol. 69, p. 966. 


Duckwall, E. W. 
1905. Canning and Preserving of Food Products with Bac- 
teriological Technique, p-. 446. 


Falk, K. George, Baumann, Emil J. and McGuire, Grace. 
1919. The Chemical Investigation of Spoiled Meat. 
Jour. of Biological Chemistry, Vol. 57, No. 4. 


Falk, K. George and McGuire, Grace. 
1919. Ammonia Test for Meat Spoilage. 
Jour. of Biological Chemistry, Vol. 37, No.4. 


Harding, H. A., and Nicholson, J. F. 
1904. A Swelling of Canned Peas Accompanied by Malo- 
dorous Decomposition, Bul. No. 249, N. Y. Expt. 
Sta., Geneva, N. Y. 


(21) 


EXPERIMENT STATION BULLETINS. 661 


Hite, B. H., Giddings, N. J., and Weakley, Chas. E. 


1914. The Effect of Pressure’ on Certain Microorganisms 
Encountered in the Preservation of Fruits and 
Vegetables. 


West Va. Agr’l Expt. Sta. Bul. 146. 


Jordan, E. O. 
ToT: The Bacteriology of Foods. 
Jour. Am. Med. Assoc. Vol. 68, p. 1080. 


Larson, W. P., Cantwell, W. F., and Hartzell, T. B. 
1919. The Influence of the Surface Tension of the Culture 
Medium on the Growth of Bacteria. 
Jour. Inf. Diseases, Vol. 25, p. 41. 


Laubach, ©: A., Rice, J. L.,.and Ford, W. W. 
1916. Part II, Aerobic Spore-Bearing Pathogenic Bacteria. 
Jour. Bact., Vol. 1, p. 493. 


Lawrence, J. S., and Ford, W. W. 
1916. Part 1, Aerobic Spore-Bearing Nonpathogenic Bac- 
teria. 
Jour. Bact., Vol. 1, p. 273. 


Russell, H. L. 
1895. Gaseous Fermentations in the Canning Industry. 
12th Ann. Rep., Wisconsin Expt. Sta., p. 227. 


Thompson, Geo. E. 
1919. Temperature-Time Relations in Canned Foods During 
Sterilization. 
Jour. Ind., and Eng. Chem., Vol. 11, p. 657. 


Tonney, F. O., and Gooken, J. B. 
1908. Analysis of Gases Contained in Swollen Canned 
Goods. 
Am. Food Jour., Vol. 3, p. 20. 


U. S. Dept. of Agriculture. 
1918. | Home Canning by the One Period Cold Pack Method. 
Farmers’ Bul. No. 889. 


U.S. Dept. of Agriculture. 
LOLT. Canned Goods Safe. Weekly News Letter, V. 16. 6. 


Weinzirl, J. 
1gLS: The Bacteriology of Canned Foods. 
Jour. Med. Research, Vol. 39, p. 349. 


Zavalla, J. P. 
1916. The Canning of Fruits and Vegetables. 
Wiley and Sons, New York. 


FOREWORD. 


The present paper, dealing with the genus Lecanium in Michigan, 
and in bordering states, is the result of collections made during a long 
period of years. It is hoped that it may furnish something of value 
to the student engaged in the study of coccids, and make more easy 
the accurate identification of species of economic importance, in order 


that the results of control experiments may be more exact. 


LECANIUM. 


Technical Bulletin No. 48 


By R. H. Pettit and Eugenia McDaniel. 


The genus Lecanium includes forms of Coccids having each an anal 
cleft at the base of which is placed a pair of small triangular plates 
known as the anal-plates. The form may be flat or almost spherical, 
the color is usually brown but may be quite brilliant and conspicuous 
in some forms. The young may be produced alive or eggs may be laid 
which remain under the body of the mother until hatching time. The 
skin may be shiny or dull, naked or clothed with a thin sheet of waxy 
material or with a waxy secretion resembling cotton or meal, but in 
no case is the wax in the form of plates as in Ceroplastes, or are the 
eges laid in a nidus of cottony material pushed out behind the insect 
as in the case of Pulvinaria. 

The only characters apparently thus far discovered for separating 
the members of Lecanium into speciés, lack stability. This naturally 
accounts for the multitude of species recorded; too many of the work- 
ers contenting themselves with insufficient exploration or else becoming 
discouraged and publishing their impressions at the time of dropping 
the group. 

The members of what we consider L. corni find themselves distributed 
over a multitude of host-plants and seem to thrive under various 
climatic conditions. They vary in size, shape, color and somewhat in 
derm markings, characters of the anal-plates, and in the antennal char- 
acters. The appearance of the derm seems to be influenced strongly by 
the age of the subject, by the method of its preparation, and by the time 
of boiling. Also there is a variation among individuals which is of 
course, to be expected. Just what are the limits of variation between 
species, and just where we shall cease to regard individuals as merely 
differing one from another, and to consider them as different races; 
just where races merge into varieties, and varieties into species, must, 
as yet, be a matter of individual opinion, and must remain so until 
some one finds characters of a more stable nature on which to divide 
the members of this puzzling and baffling genus. 

It would seem that the peculiar tessellations so conspicuous in the 
derms of some examples are of less value than was anticipated, since 
their appearance depends, more or less, on the age and vigor of the 
individual specimen and on the preparation of the mount. 

In order to examine the anal-plates and the derms of Lecania, it is 
necessary to clear the specimen and often desirable to make permanent 
mounts. We have found the following method fairly satisfactory for 
this purpose: 

First, specimens, either fresh or dry, are boiled in 10% sodium 
hydrate (caustic soda) until they begin to show a slight bleaching. 
They are then boiled in one or two changes of distilled water, until 
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it is thought that all the soda is eliminated, after which they pass into 
weak alcohol and from that to strong alcohol. Some of the specimens 
are placed for a short time in 95% alcohol saturated with magenta, 
which aids greatly in bringing out derm markings. Finally they are 
placed without rinsing in chloroform and allowed to stay there for an 
hour or more, to be finally mounted under pressure in raw balsam and 
dried with gentle heat. 


Photo-micrographs of the natural browns and yellows are made with 
the aid of a blue color screen (Wratten No. 45) and those stained 
magenta, usually come out better when a green screen is used. (Wrat- 
ten No. 58). 


The works of Messrs. Wm. B. Thro, J. G. Sanders, E. Ernest Green 
and Robert Newstead of the more recent writers have been used freely 
in the attempt to place the different forms. Thanks are due to Dr. G. D. 
Shafer, Palo Alto, California, to Prof. C. W. Woodworth of the Uni- 
versity of California, to Professor J. G. Sanders of the Penn. Depart- 
ment of Agriculture, to Mr. Huber Hilton, Supervisor in the Forestry 
service, to Mr. F. G. Kilp of Trout Lake, Wis., and to Mr. I. O. Essig 
of the University of California for coccid material, also to Prof. Glenn 
Herrick of Cornell University, for securing the loan of type material 
of L. obtusum of Thro, for study. 


All the forms have been included under the name Lecanium, because 
the various sub-genera proposed seem to grade into one another too 
closely to render profitable any attempt to separate them until some 
one revises the genus as.a whole. It is believed that a study of the 
American species of this genus will result in a marked reduction in 
the number of species. 

It is felt by the writers that this bulletin is from necessity incomplete, 
for the reason that further collecting will undoubtedly yield more 
species, therefore the writing of a key has been deferred until a later 
date. 


LecANIuM (Toumeyella) corruGATUM Thro. 


A medium sized Lecanium on Pine. The females often crowded 
together on the twigs, while the males occupy the leaves. Male scales 
rather slender and delicate, having the usual ridges. Females reaching 
1/5 inch in length; shape somewhat globular unless distorted by crowd- 
ing, which tends to make them more elevated and irregular in outline. 
Color brown; surface wrinkled. 

When boiled in caustic soda, the liquor is stained a red-brown. In 
region of anal-plates there are scattered a number of circular gland- 
pores and all over the derm are irregular clear spots each with a dark 
dot inside. Antennae of three joints, vestigial in type. 

Anal-plates triangular, with angles rather abrupt. | There is one 
fringe seta on each side. Dr. Thro* describes two. No doubt indi- 
viduals may be found with two. There are four sub-apical setae on 
ventral surface, and three apical setae on dorsal surface, on each side. 
There are also four or five hypopygial setae on each side extending in 
a curve from the fringe seta forward to near the median line. The 
spiracular setae are placed three in a group, the middle one being 


*(Bul. 209 Cornell University Exp. Sta.) 
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Figure 1. 

Lecanium corrugatum—Antennae,  spir- 
acular setae, and ventral view of anal 
plates; hy, hypopygial setae; sa, sub- 
apical setae; a, apical setae, the last 
named on dorsal surface. 


much longer than the outer two and curved. The two smaller ones 
being conical. ? 

This species was collected by the senior author at Ithaca, New York, 
on Scotch-pine. And it has been received on Scotch-pine from Saginaw, 
N. C. It is also recorded on Austrian-pine. 


LECANIUM (Toumeyella) CORRUGATUM Var. NEGLECTUM 0. var. 


Figure 2. 


Lecanium , corrugatum var. neglectuwm.—Antenna, 
spiracular setae, and ventral view of anal plates; 
f, fringe seta; hy, hypopygial setae; sa, sub-apical 
setae; a, apical setae, the last named on dorsal 
surface, 
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Closely related to Lecanium corrugatum is a variety collected at 
Ithaca, N. Y., on Pitch-pine. It differs from the typical corrugatum 
in the possession of four apical setae on the dorsal surface of each anal- 
plate or at its margin; in the sharply acuminate spiracular setae, and 
in the comparatively shorter chitinous thickenings that extend forward 
from the ventral surfaces of the anal-plates. There is in front of the 
anal-plates a group of strongly marked small round structures which 
show their conical form when viewed from the side. 


LECANIUM (Toumeyella) NUMISMATICUM sp. Nov. 


A species on Scotch-pine collected at Trout Lake, Wisconsin, on 
15 November, 1919, and sent in by Mr. Huber C. Hilton of the U. S. 
Forestry Service. At this time the insects were adults but not of full 
size. The females evidently winter as half-grown imagines. The male 
puparium is 1/16 inch long, the customary longitudinal and transverse 
ridges being practically absent,—the entire male pellicle being trans- 
lucent, almost transparent and hyaline. The male scales are placed 
usually on the twigs with the females, although a few are on the leaves. 

Females about 1/8 inch long in November, in color, cherry-red to 
reddish-brown, covered by a coat of thin, hyaline wax; skin much 
wrinkled. Later the females turn brown and become a little larger. 
The form inclines to rotund except where crowded into clusters of 
superimposed individuals. Around the anal-plates and sometimes on 


Figure 3. 

Lecanium numismaticum.—Antenna; and 
ventral view of anal-plates together with 
the chitinous border surrounding them; 
b, dorsal view of tips of plates showing 
the apical setae. 
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other parts of the body in fresh living specimens are found flakes of 
snow-white wax. 

On the ventral surface there is a patch of setae cephalad of anal- 
plates, also there are numerous round gland-pores cephalad of setae 
on derm in region of plates, in fact, these round pores obscure the char- 
acters of the plates and suggest coins strewn over the surfaces to be 
studied. 

The anal-plates are somewhat rounded at lateral angles and not 
sharply pointed at caudal angles. Cephalo-lateral and caudo-lateral 
margins slightly curved outward. Each plate is bordered by a chitinous 
thickening down its mesal margin, which thickening is continued 
around the apex, up the caudo-lateral border nearly to the lateral angle 
where it curves slightly inward from the margin for a short distance. 
There are on each side, one fringe seta, and four or five sub-apical setae 
on the ventral surface, and from five to eight apical setae on dorsal 
surface of each plate. There are also eight or more hypopygial setae, 
four or more on each side. In some cases there are two fringe setae 
on each side. 

There are ten spines in the anal-ring. There is a chitinized area 
around the anal-plates; this area is variable in form in specimens col- 
lected in November. 

Antennae three-jointed; vestigial in type. Spiracular setae not ob- 
served; feet tiny, vestigial. 


LECANIUM (Neolecanium) corNuPARVUM Thro. 


Female large and elliptical, sometimes reaching nearly half an inch 
in length. Specimens range from flat to elevated, depending on sur- 
face of bark. Color seal-brown with varnished surface, marked with 
oval maculations of lighter yellowish-brown. Surface dimpled, dusted 
with waxy bloom. In caustic soda the liquor becomes rich mahogany- 


~< 


Figure 4. 


Lecanium cornuparvum.—Antenna ; leg ; 
and ventral view of one anal-plate; f, 
fringe seta; sa, sub-apical setae; a, 
apical setae, the last named on dorsal 
surface. 
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brown. Derm thickly dotted with pores appearing as oval, pellucid 
areas each enclosing a dark dot. Immediately in front of the anal- 
plates is an area marked with many round gland-pores forming a large 
cluster which is ill-defined, the round pores thinning out and occurring 
scattered among the more plentiful ordinary type of pores which occur 
all over the body. 

Antennae five or six-jointed, short, conical and of vestigial type. Legs 
also short and thick. 

Spiracular setae not observed, but described by Dr. Thro as short, 
stout, and in groups of three, sub-equal in length and about one-half 
as broad as long with the median seta notched at apex. Marginal setae 
short and conical. 

Anal-plates with cephalo-lateral margin longer than caudo-lateral; 
angles rounded, each plate bearing one fringe seta; five or six sub-apical 
setae and three apical setae, the latter placed on the dorsal surface. 
Sometimes there is also an added apical seta on the ventral surface and 
sometimes there are only two dorsal apical setae. The sub-apical setae 
vary somewhat in position. There are present a number of hypopygial 
setae which are not represented in our figure because of distortion in 
the specimens available. Anal-ring has ten spines. 

_ The specimens studied came from Orwell, Ohio, having been collected 
by the late Professor E. E. Bogue from cucumber-tree. 


LECANIUM (Toumeyella) Lirtoppnprr Gmel. 


First reported on tulip-tree from Michigan by Dr. Cook in 1878. The 
material from which our drawings were made came from Connecticut 
in 1890 and was determined by Dr. Cook as Lec. tulipiferae. 


Figure 9. 

Lecanium liriodendriml, leg; b, antenna; sp, 
spiracular setae; and ventral view of anal- 
plates; f, fringe setae; sa, sub-apical setae ; 
a, apical setae, the last named on dorsal 
surface. 


*Can. Ent. Vol. X, p. 192, (1878). 
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Male puparium thin, waxy, wrinkled somewhat and broad, but not 
differing otherwise markedly from the common type of puparium. 

Adult female in dried specimens brown, naked, somewhat wrinkled 
and of large size. Some measuring more than 1/4 inch long, round-oval 
and elevated; in our specimens the form is distorted owing to their 
being crowded into groups. 

Derm not strongly chitinized except that there is often in old speci- 
mens a horseshoe shaped area of thick, brown chitin partially surround- 
ing and bordering the anal-plates. In front of this area or just in 
front of (cephalad of) the anal-plates are a large number of small 
round pores scattered thickly on the dorsal surface. On the ventral 
surface just under the dorsal pores are many small, transparent spines, 
varying in size. 

In caustic soda there is given off a reddish-brown color during boil- 
ing. 

Antennae short, blunt and reduced to small size. Legs short and 
stumpy. Marginal setae small, regular and numerous.  Spiracular 
setae very short and stout. 

Anal-plates with rounded angles, cephalo-lateral margins nearly 
straight. Caudo-lateral margins curved. Anal-ring with 10 long setae. 

On each side there are two fringe setae and five sub-apical setae. On 
dorsal surface there are three apical setae arranged in a triangular 
position. - There are also five or six hypopygial setae extending cephalo- 
mesad from each pair of fringe setae. 

Found on Tulip-tree. There is but one annual generation, the young 
being born in the autumn according to Dr. Britton,* the females be- 
ing partially grown when winter sets in. As a rule the lower branches 
are first attacked and killed. Dr. Britton also records this scale on 
Magnolia and on Linden. 


LECANIUM (Hulecanium) cAr¥ar Fitch. 


Mature females large, and oval in form, flat, or less commonly ele- 
vated, the cephalic third usually broader than the rear two-thirds. The 
color is mahogany-brown. Anal-cleft deep and conspicuous. The anal- 
plates are proportionately small. Surface wrinkled, usually varnished, 
covered with waxy, pruinose coat, specimens often half an inch long 
and when on large limbs, quite flat. On small limbs they are apt to 
be more elevated and of smaller size. 

Derm over the entire body marked by pores. Antennae six or seven- 
jointed with joint three much the longest. Marginal spines large and 
forming a conspicuous row about the body, spiracular setae not present 
in any specimens thus far observed. Ano-genital ring with eight spines. 
Anal-plates not very strongly chitinized and apt to be wrinkled, in 
younger specimens the caudal angle is apt to be rounded, although, in 
older examples this angle appears more pointed. There is a distinct 
V-shaped notch formed at the cephalic angles of each pair of plates. 

The setae of the anal-plates seem to be variable in number and posi- 
tion. On each side there is one fringe seta; three sub-apical setae 
which may be placed either near the margin or in some cases in their 
normal location; an apical seta at the extreme apex of the plate, some 


*State Ent. of Conn., 12th Rep., p. 294. 
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times two placed close together. Sometimes the fringe setae are 
doubled, there being a pair of spines instead of a single individual. Be- 
sides these there are on the dorsal surface of each plate, three short 
tack-like spines on the mesal border of the caudal quarter. There are 
also four hypopygial setae. 

This species has been found on Blue-beech, Elm and Birch at Ithaca, 
N. Y., on Blue-beach, Elm and Black willow at East Lansing, Michigan, 
and on Peach at Covert and at South Haven, Michigan. 

It can easily be distinguished from L. cornuparvum, which it super- 
ficially resembles by the well developed antennae, by the presence of 
eight setae in the anal-ring and by the setae on the dorsal surfaces of 
the anal-plates. 


Figure 6. 

Lecanium caryae.—Antenna; and _ ventral 
view of anal-plates; f, fringe setae; hy, 
hypopygial setae; sa, sub-apical setae; a, 
apical setae; d, setae on dorsal surface. 


LECANIUM (Hulecanium) corni. Bouché. 


The full-grown females are yellowish-brown marked with darker when 
just grown, later turning dark-brown and being covered with a powdery 
or cottony material which resembles the bloom of a plum. They are 
oval in form and in general elevated, although the size and form are 
more variable than in any other species known to us. The full grown 
females measure from 1/8 to 3/16 inch in length. The white eggs are 
laid under the bodies of the mothers during May, later the eggs become 
pinkish and hatch in late June. The young from these eggs crawl about 
for a time on the leaves. In late August the small insects migrate back 
to the twigs and there hibernate, completing their growth in the spring. 
There is but one generation each year. 

The seales of the males are of the usual delicate, almost transparent, 
wax with well marked ridges. 

The females, when prepared by boiling in caustic soda, show anten- 
nae usually of seven joints, with joints three and four the longest, 
sometimes joints three and four are united making a six-jointed an- 
tenna. 
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The anal-plates vary considerably in form but usually the lateral and 
apical angles are rounded. There are on each side two fringe setae, 
two sub-apical setae and four apical setae, the latter variably placed. 
The most common arrangement being three on the dorsal surface near 
the apex of the plate, forming a triangle, with the fourth seta slightly 
in front of the other three and on or near the mesal margin of the plate. 
Sometimes this latter seta is set well back from the mesal margin on 
the dorsal surface and sometimes to a lesser distance on the ventral 
surface. Sometimes the three that form a triangle are placed on the 
margin and more rarely near the edge on the ventral surface. 


Vigure 7. 


Lecanium cornt on maple.—Antenna;  spiracular 
setae; and ventral view of anal-plates; f, fringe 
setae; sa, sub-apical setae; a, apical setae, the last 
named on dorsal surface. 


There are clusters of gland-pores near the spiracular setae and often 
large clusters cephalad of the anal-plates. Often strings of these round 
gland-pores extend from the spiracular setae to the spiracles. These seem 
especially numerous in specimens collected on Basswood and on _ Bitter- 
sweet, also on those collected on Ash, Hawthorn, Cornus and White 
Oak. These gland-pores are most conspicuous in young specimens: 
Sometimes they almost disappear as the derm thickens with age. 

The chitinized derm shows many pores appearing as_ transparent 
irregular openings in the chitin usually arranged somewhat radially. 
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Spiracular setae in groups of three with the middle one longer, and all 
with rounded apices. Anal-ring with eight spines. Marginal spines 
rather feebly developed in mature specimens. 

We are unable to differentiate Lec. armeniacum, L. fletcheri or Lee. 
obtusum from L. corm. 


\yf 


DS. 


Figure ‘8. 
Lecanium corni on tulip-tree—Antenna; spiracular setae; and ventral view 
of anal-plates; sa, sub-apical setae; D. S., dorsal surface of tip of anal- 
plate showing apical setae. 


This species has been studied on material collected at East Lansing on 
Maple, Plum, Japanese-plum, Bitter-sweet, Grape, Soft-maple, Tulip, Elm, 
Hickory, Huonymus atropurpureus (Burning bush), Wild-cherry, Pea- 
tree, Blue-beech, Cucumber, Willow (Salix nigra), Buckeye, White-oak, 
Magnolia acuminata, Prickly-ash, Sycamore, Beech (Fagus), Crataegus, 
Sassafras, Black-berried-elder, Ironwood, Basswood, Honey-locust, Red- 
elm, White-ash, Butternut, Black-ash, Blackberry, Celtis occidentalis or 
Hackberry, cultivated Currant, and Quince. 

And from other parts of Michigan in addition on Black-walnut, Black- 
locust, Peach, Red-ash, Black-oak, Hickory, Green-ash, European Linden, 
Rose, Juniper and White cedar. 


LECANIUM (Hulecanium) NIGROFASCIATUM Pergande. 


Female reddish-brown, oval or pear-shaped. Elevated nearly half its 
breadth. From 1/8 to nearly 3/16 inch long. The top of the female is 
lighter in color than the sides. There are about twelve radiating lines 
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extending to the outer edge on each side, the spaces between being darker, 
the dorsum being darker both in front and in the rear. The surface is 
shiny, smooth and covered with a delicate, thin coat of wax. The winter 
is passed in a nearly full-grown condition. In her excellent account of 
the life-history of this scale, Miss Murtfelt speaks of the color as bright 
sealing-wax red with brown and black, at the time when just acquiring 
fullsize. These bright colors disappear as the scale dries with age. In 
the spring the growth is completed and eggs are laid from which nymphs 
attain nearly full growth by the following autumn, there being but one 
annual generation. 

Specimens boiled in caustic soda show a rather clear derm with feeble 
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Figure 9. 


Lecanium  nigrofasciatum.—Antenna;_ spiracular 
setae; foot; gland-pores and ventral view of 
anal-plates; sa, sub-apical setae; a, apical 
setae, the last named on dorsal surface. 


The antennae are slender, six-jointed, the third joint being much the 
longest. From the anal-plates, there extends cephalad a row of round 
gland-pores, two-thirds of the distance to the cephalic margin, and there 
is also a group of smaller pores scattered about each group of spiracular 
setae. The marginal setae are not numerous, they are small, slender 
and sharply pointed. Spiracular setae in groups of three with the 
middle one much the longest and with rounded ends. The anal-plates 
have rounded angles, the cephalo-lateral margin being longer than the 
caudo-lateral. There are present on each side two fringe setae, the 
outer one being longer; two sub-apical setae, and three apical setae, 
short and inconspicuous on the dorsal surface of each plate. 

Surrounding the anal-plates is a conspicuous, chitinized border, nar- 
row and forming a frame around the plates. 

The species is common in Michigan on Peach, and Red maple, it is 
also found on Plum, Prunus simonii, Sugar maple, Acer pseudo-plat- 
anus, Crataegus, Sycamore, Bromelia, Basswood, Benzoin and Birch. 
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LECANIUM (Hulecaniwm) PRUNASTRI Fonse. 


A small globular species of Lecanium mentioned by Mr. J. G. 
Sanders, State Economic Zoologist of Pennsylvania, as occurring on 
Apricot, Peach and Sweet cherry, is included here because of the likeli- 
hood of its occurrence in Michigan sooner or later. 

Mr. Sanders very kindly has furnished us material for study, but 
we have been unable to prepare satisfactory mounts thus far, due in 
part to the globular form of the insect and to the stage in which it 
was collected. Mr. Sanders mentions in his description, the derm-pores 
extending in a large oval patch cephalad of the analplates. Our figure 
shows this patch in a specimen obtained from Dr. Sanders. 

While the material did not yield good mounts for a drawing, the 
following characters seem to be apparent: 

Ten spines in the anal ring, two of them slender, one being sometimes 
very slender so that there appear to be only nine at times. There are 
about twelve hypopygial setae, long and slender, three apical setae, and 
two or more sub-apical setae. There seem to be two fringe setae on 
each side. 

Antennae well developed, slender and of six or seven joints. Feet 
well developed. 


LECANIUM (Coccus) HESPERIDUM Linn. 


A common Lecanium in greenhouses, of oval form, usually slightly 
broader behind, rather flat and varying from 1/8 to 3/16 inch in length 
and from 1/16 to 1/8 inch broad. It is extremely variable in color, 


Figure. 10. 


Lecanium hesperidum.—Antenna; spiracu- 
lar setae; and ventral view of anal- 
plates. 


*Jour. Econ. Ent. Vol. 2, No. 6, p. 446. 
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but red or yellowish-brown is a usual color, sometimes marked with 
darker hues. Often a greenish tint is apparent. It appears to have 
posed under a great variety of names, and is sometimes called the “soft 
Brown Scale.” 

The adult female is naked. The boiled and stained derm is marked 
by a few round gland-pores in the vicinity of the anal-plates and by 
others in rows extending from the spiracular setae to their correspond- 
ing spiracles. The derm is marked also by scattering small, round pores 
all over the body. Antennae usually seven-jointed, long, and slender. 
The anal-plates are rather narrow, the caudo-lateral margin being 
longer than the cephalo-lateral; the lateral angles are rounded and the 
caudal angles more sharply rounded. There is a small V-shaped angle 
at the point where the plates touch at their cephalic ends. There are 
usually two fringe setae on each plate, two and rarely three sub-apical 
setae and four small, apical setae. The anal-ring is usually situated 
far in front of the plates and the setae of the anal-ring are proportion- 
ally long and slender. 

Spiracular setae with middle one long, slender and often curved and 
with the outer ones sharp, pointed and tack-like. Marginal setae 
slender, pointed, each borne on a button-like base, a small proportion 
of these setae are forked at the tip and likewise a few show a suggestion 
of a fringe. Anal-ring having eight long hairs. 

There is a form which differs in no wise from the typical hesperidum 
in the characters of derm and plates but which is marked by a large 
mottled cross, sometimes by a double cross on the dorsum. It answers 
perfectly to the description of LZ. alienwm of Douglas, so far as external 
appearance is concerned. It seems to be a race or a variety since num- 
bers. of these cross-marked specimens are commonly found in company, 
often on palms or on house rose. L. hesper idum lives on a great variety 
of greenhouse plants. 


LECANIUM (Coccus) LONGULUM Doug. 


Adult female elongate-oval, either elevated or flattened, depending 
on emplacement; yellowish-brown to dark-brown, sometimes reaching 
a length of 1/4 inch; surface smooth, marked by punctulations; anten- 
nae eight-jointed, slender. Spiracular setae with middle one curved 
and slender, tapering. The two outer setae being shorter and tack-like. 

Derm marked by a copious sprinkling of small, round pores, feebly 
chitinized. Anal-plates with caudal and cephalic angles sharply round- 
ed. Lateral angle more broadly rounded. There are four fringe setae 
and four sub-apical setae on each side. Three small apical setae and 
one discal seta on each plate, these last being on the dorsal surface. 

Found only under glass in Michigan. The species used to abound 
in the green-houses of the Michigan Agricultural College, but for sev- 
eral years it has been difficult to collect since it is kept in subjection 
by a fungus disease, Jsaria lecanifera. 
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Figure 11. 

Lecanium longulum.—Antenna; spiracular setae; 
and ventral view of anal-plates; d, discal seta ; 
sa, sub-apical setae; a, apical setae, on dorsal 
surface._ 


LECANIUM (Hucalymnatus) PERFORATUM Newstead. 


Female a fiat, dark-colored scale of broad-oval form often 3/16 inch 
long. The mature female almost black and marked distinctly into 
plates or tesselations of irregular form. The dark, chitinous shell of 
these plates is pierced by round transparent pores which appear to ex- 
tend clear through the chitin. There is also an appearance of a grain 
to the plates produced by narrow streaks and dots of transluscent ap- 
pearance. 

Antennae usually of eight joints with the line of division between 
joints 4 and 5 often obscure. Spiracular setae pointed with the middle 
one of each group of three much the longest. 

The anal-plates have all three corners with abrupt angles. Anal- 
ring apparently with eight long hairs, often difficult to see. There are 
on each side two long fringe setae each borne on a papilla, three sub- 
apical setae, and three apical setae. 

Found most commonly on palms, common in greenhouses and not 
readily confused with any of the other species in this region. 


EXPERIMENT STATION BULLETINS. 677 


Figure 12. 
Lecanium perforatum.—Antenna; spiracular setae; and 
ventral view of anal-plates; f, fringe setae; sa, sub-apical 
setae: a, apical setae, the last named on dorsal surface. 


LECANIUM (Sassetia) oLuAE Bern. 


Adult female oval in form and strongly elevated. Dark-brown or 
black, marked on dorsum by one median and two transverse carinae 
suggesting the letter H; size from 1/8 inch to 3/16 inch in length. Sur- 
face somewhat wrinkled radially; antennae slender, eight-jointed; derm 
marked by minute, short tubercles closely packed together. Spiracular 
setae with the middle one long, curved and slender while the two outer 
ones are short and pointed, knife-like. Anal-plates with lateral angles 
broadly rounded, cephalo-lateral margin much shorter than caudo-lat- 
eral. Fringe setae four on each side, sub-apical setae four on each side. 
Apical setae small, three on dorsal surface on each plate. One discal 
seta on each plate. 

Found only under glass in Michigan, on a variety of hosts. An im- 
portant enemy of citrus fruits in mild climates. 
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Figure 13. 


Lecanium oleae.—Antenna; spiracular setae; and ventral 
view of anal-plates; sa, sub-apical setae; a, apical setae; 
d, discal seta, the apical and discal setae being on the 
dorsal surface. 


LECANIUM (Sassetia) HEMISPHAERICUM Targ. 


Female about 1/8 inch long, oval and strongly elevated in old ex- 
amples. Smooth with the edge flaring slightly so as to rest flat on the 
plant. Color brown with darker mottlings. Younger specimens yel- 
lowish or dirty-white with a suggestion of a median ridge and two trans- 
verse ridges. 

Derm in cleared mounts marked all over with rounded, more or less 
oval, clear spots. There are also many tubular glandular openings scat- 
tered over the derm. There is also a group of round gland-pores in 
vicinity of the spiracular setae and often a row of them extending to 
the spiracles themselves. Antennae slender, usually of eight articles. 

Anal-plates with fairly abrupt angle at cephalic point and at lateral 
angles; caudal angles more rounded. Caudo-lateral margin longer than 
cephalo-lateral. There are three or four fringe setae, often part of 
them are very difficult to see. Two or three sub-apical setae, and three 
apical setae. There is always on each plate a prominent discal seta. 

Anal-ring with eight spines. Spiracular setae in groups of three of 
Which the middle one is long and slender, curyed and either finger- 
shaped or sword-shaped and sharply pointed. The two outer spiracular 
setae pointed like daggers. Marginal setae slender, some needle-shaped 
but many with fringed tips and all with bulbous bases. 

A common scale of green-house plants. Not found on native ‘plants 
which pass the winter out of doors. 
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Figure 14. 


Lecanium hemisphaericum.—Antenna ; spiracu- 
lar setae; and ventral view of anal plates; 
sa, sub-apical setae; d, discal seta. 
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Figure 15. Figure 16. 
Lecanium hesperidum Lecanium hemisphaericum. 
var alienum. ees Mature females. 
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EXPLANATION OF PLATES. 
PLATE I. 


Lecanium corrugatum.—Gland-pores in vicinity of anal plates. 


Lecanium numisaticum.—Anal plates and chitinized area surround- 
ing them, also gland-pores. 


Lecanium cornuparvum.—Derm markings. 

Lecanium liriodendri.—Showing gland-pores cephalad of anal plates. 
Lecanium caryae.—Showing tessellate cell walls especially well. 
Lecanium caryae—Showing ordinary derm markings. 
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PLATE II. 


Lecanium corni.—Showing ordinary derm markings; pores ar- 
ranged radially. 


Lecanium corni.—Old specimen heavily chitinized. 

Lecanium corni.—Showing tessellate arrangement of cells frequent- 
ly to be seen in certain preparations. 

Lecanium nigrofasciatum.—Showing row of gland-pores arranged 
in row extending cephalad from anal plates. 

Lecanium prunastri—Showing derm markings; specimen from 
Austria. 


Lecanium prunastri—Showing derm markings cephalad of anal 
plates. 
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PLATE ILI: 


Lecanium hesperidum.—Showing derm markings. 
Lecanium longulum—Showing derm markings. 
Lecanium perforatum.—Showing derm markings. 
Lecanium oleae—Showing derm markings. 

Lecanium hemisphaericum.—Showing derm markings. 


Lecanium numismaticum—On twig of Scotch pine, showing male 
and female scales. 
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PLATE Iv. 

1. Lecanium cornuparvum.—And piece of bark from which one of this 
species has been removed. Slightly enlarged. 

2. Lecanium caryae.—On elm, slightly enlarged. 

3. Lecanium caryae—On peach, enlarged about twice. 

4. Lecanium caryae.—On blue beech, enlarged about three times. 


5 and 6. Lecanium nigrofasciatum.—Enlarged. 
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PLATE V. 


1 


Lecanium corni.—On hackberry, enlarged. 
Lecanium corni.—On plum, enlarged. 
Lecanium corni.—On willow, enlarged. 
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PLATE VI. 


Lecanium corni.—On oak, enlarged. 
Lecanium corni.—On hickory, enlarged. 
Lecanium corni.—On arbor-vitae, enlarged. 
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PEATE Vilte 


. Lecanium longulum.—On fig, enlarged. 
Lecanium numismaticum—On Scotch-pine, enlarged. 
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